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BASIC- ABSTRACT: 



NOVELTY - A photo-responsive high-molecular compound comprises a 
photo- responsive group which is geometrically isomerized by light 
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radiation, 

and a liquid crystal linear mesogen group. The photo-responsive 
group and the 

linear mesogen group are respectively bonded as side chains. 
.DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for: 

(a) a photo-responsive high-molecular composition comprising a photo- 
responsive 

high-molecular compound in which a photo -responsive group to be 
geometrically 

isomerized by light radiation is bonded as a side chain, and a 
photo-unresponsive high-molecular compound in which a liquid crystal 
linear 

mesogen group is bond as a side chain; 

(b) a dicarboxylic acid monomer of formula (1) ; and 

(c) a polyester of formula (4) comprising a repeat unit of formula 
(6) or (.10) . 

(Structure (1) and (4), page 22) (Structures (6) and (10), PAGE 23) 

X = lower alkyloxy group, optionally substituted benzyloxy group, 
optionally 

substituted phenyloxy group, acid residue of lower fatty acid, acid 
residue of 

optionally substituted benzoic acid, or halo; 
Y = H or lower alkyl group; 

Z = H, Me, methoxy group, cyano group, or nitro group; 
m = 1-3; 
n = 2-18; 

R = HC chain which may contain at least one of optionally substituted 
aromatic 

group or optionally substituted aliphatic group, preferably 
functional group of 
formula (5) ; 

p = 5-2000; 

U = H, halo, optionally substituted lower alkyl group, optionally 
substituted 

lower alkenyl group, or optionally substituted lower alkinyl group; 
T = direct bond, sulfone bond, sulfoxide bond, ether bond, thioether 
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V 

bond, 

substituted imino bond, or ketone bond; 

q = 1-4; 

1 = 2-18; 

Y' = Y; 

Z' = Z; 

m' = m; 

n = n; 

Rl = structural unit capable of forming liquid-crystalline or 

crystalline 

polymer; 

R2 = structural unit capable of forming amorphous polymer. 

x, y, r and s respectively represent abundance ratios of the repeat 
unit and 

fulfill the following relationships: x is greater than 0 but at most 
1, y is at 

least 0 but less than 1, and x + y = 1, r is at least 0 but at most 
1, s is at 

least 0 but at most 1, and r + s = 1. (Structure (5) , page 22) 

USE - For optical recording medium used in optical recording 
reproducing device 

for recording and/or reproducing information (claimed) . 

ADVANTAGE - The inventive photo -responsive high -molecular compound 
can be 

increased in layer thickness while maintaining high recording 
sensitivity ^and 

high diffraction efficiency. It can also prevent the generation of 
noises . ' It 

can also provide an optical recording medium enabling large scale 
recording . 

It can also provide an optical record reproducing device enabling 
recording and 

reproduction of large scale data. 

DESCRIPTION OF DRAWING (S) - The figure is a schematic view showing 
the 

structure of an optical system of the invention. 
CHOSEN-DRAWING: Dwg.5/13 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide an optical recording material, 
etc . , 

capable of being enlarged in memory capacity, by thickening a 
photosensitive 

layer, without being deteriorated in recording characteristics. 

SOLUTION: The photosensitive layer of the optical recording 
material is 
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composed of a photoresponsive polymeric compound, wherein the 
photoresponsive 

polymeric compound contains aromatic rings in its main chain, and 
photoresponsive groups which are geometrically isomerized by 
irradiation with 

light (for example, an azobenzene derivative) and liquid-crystalline 
linear 

isomegenic groups (for example, a biphenyl derivative) are bonded to 
the 

aromatic rings as side chains. The main chain of the photoresponsive 
polymeric 

compound preferably has structural units capable of forming a 
liquid-crystalline or crystalline polymer and other structural units 
capable of 

forming an amorphous polymer. 
COPYRIGHT: (C) 2004, JPO 
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-«a(7) 



[ 0 0 4 6 ] 
[ 1 3 ] 



HO-(CH 2 )— 




-T— U . J^-O— (CHj),— OH 

(U) q (U), 

-«5*(8) 



v'ffi Kftfc L < tt«M!t»©7 x^A/***^ ffittlfiH/ittOBIHSffl* IH » fe t < ft S£ IS 
»*jf*T„ Z(4. 7k^Jg(-T, ^*fS> -^/i, nhn»*/r,-r- mttl 
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fr530i»*St, n fct 2 6 1 8 0l»*3Pt. 

■ «t-f5/IS-&. *fctt* h yJg^*^"T. qttlfr6i08»**t. 1 (i 2 ^ 6 
1 8 <D fi » £ & t o 

w k©«wjb **** * * l * ** T * * * • 

[ 0 0 5 0 ] 
[ it 1 4 ] 



v. 




_1 p 



10 



20 



lUlia -IKS (10)f. R,tt, «attXttl6fttt©*# : F*»«l'5 
lit? $ftttffiS7;V*;H*St„ zfcitfz' &4M£*fHliK7, 

n^iffn' 44*4? JfeUtK 2 ^ & 1 BOlltSt. x, y> r , s tt * ft * ft ft 0 M L 30 

0<x^l, 0Sy<n?*?K x + y = 1 ©88«*»fc-*-» O^r^l, O^s^lT' 

0 , r + s = 1 <D m % * iff fc *" o 
[0052] . 

mm-mx do) T««ft«*'Jxxf*tt, he-ks (i) Tw«n*f*Mv 

[ 0 0 5 3 ] 

( SB $5 ifc ) 
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[ 0 0 5 6 ] 

of fi£ T* & 5 o 
[ 0 0 5 7 ] 
[ 58 9] © & fifi © fll ] 

te-ks (i) Tjtsns^ffio^iHyit^-e^^t*"^*' 

[ 0 0 5 8 ] 
[ 1 5 ] 



X 



1 




00, 
6(CH 2 )„0 



10 



20 



30 



-«* 5 (!") xit, <&®7**>i>***&* K**L<tt*B»0*>****** 

wiirUw^ikiTtt, tHB*^, ;t***-T5* 

istt x^)i^y*****m. ^aa^y*****mm^mi>f^n^ 0 mmyx~* 

****& i/7 y 7 %t\2>o S9E3SeJ&SMO*a»fc LTtt, 

# e> n 5 o 

» ***2S x^*S, 7a if ft *■ Ztt> * h 
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6 1 8 L < 14 4 fr & 1 2 

— p°«>i\ i ^ Tfjhs^^vit/^-^ re-is (2) t-^ns^ 

[ 0 0 6 3 ] 
t <b 1 6 3 



o o 




OH 



-«5t<2) 

'HYzl *, X, Y, **tfmtt, -K CD *«>X, Y s »*tf«fcll«T* 
[ 0 0 6 5 ] 

[ft: i 7 3 



Q(CH 2 )„0- 




-IttiCO) 



*r**«* *7/«. ntt2*Sl 
» * U < tt 4 *» e> 1 2flil[*a5t. 

wimM&mt LTti, yKS&ft:^ r 'J # A , *IHt* J R«t p 

l-;7f [5. 4 0] .^P-7>f^-7l« n , - 
«»*U*^ MXW^., 8-*7* L5, 40] 

[ 0 0 6 8 ] 
[ <fc 1 8 ] 
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s 



O 
II 

(Y), 
0(CH 2 ), 




O— R" 




I P 



HWK4) 



10 



C 0 0 6 9 ] 

-IRS (4) Y » Z, m, &e>tf{Cntt, t([ie-«5J: (1) *®Y, Z, m. *t,iy 

icn tmm-e&Zo pitsfrezooo, »H<tt5*65oo, * o l < a 1 o 

4? U v - <0 |g Ii 14 £ & £ ft § . S 

)t h + i/i, x 1- * at , ^ m m ? 



**»*tf6ft*. WEB** L< «^ SftttBtt^Kfc** 

[ 0 0 7 0 ] 
[ftl9] 

-ch.^PHch- -0-ch iC h- 



20 



— CHjCHjCHjCH,— 



CH 3 
C- 
CH, 



— CHjCH^Hj— 
-CH.CH^HjCHjCHjCH- 



— CHjCHj— 




-^CH 2 CH 2 -^ 



30 



[ 0 0 7 1 ] 

m. AfDg?m 2 ^rftttois? ia («t, dm -failure? 2 ma-oh^h t 

[ 0 0 7 2 ] 

m. SfcttMfc^fcHfc**** LTtt, Tffi!-«iS (5) *5<fctf (5- a) ~ (5- 
d) T*SftS«fl&*«SStf*tf 6ft*. ^ ft ^ <*> * "Pt » TfiEI-fl&S (5) T*Sft5S 
fiBSff»SL^o TK-ttiK (5) T^?n5tli^Tt± ( TE-«S (5-d) T* 
* 2 ft S & f£ S iff * t ^ o 

[ 0 0 7 3 ] 

[ it 2 0 ] 
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— (C Hl)l -O^)-T-(^0-(CH^ 



(U), (U), 



[ 0 0 7 4 ] 
C it 2 1 ] 




-»5*(5-a) 



-«lSt(5-b) 




— (CH^-S-^y^T-^-S-^), 
-*3t(5-c) 



[ 0 0 7 5 ] 

(5) *\ ua, *mm?. ^pyxs?, s«t> u < & & is & © <a « 7 ;i/ * ;p « 

» Bi&fc U < t±fc£S&©M7/l/^ x/]/3S, * fcttiS&t L < tt#K Bt«<Dffi* 7 ;l/ -^ 

flu gB /N a y y m i&lSkT )\/ ft> M t LTIi, flu f?2 ^ if e> n fc t <D i: N « T * 5 o flu fid <K 
i7yH-/Hi:Lta« e -;l/ffi**^*f 6 n 3 0 fluMSS 7 t L X It , 7 

[ 0 0 7 6 ] 

-«a (5) ft^lHc (5-a) ~ (5-d) it&IS^ 7;t/#>*S£, X ;!/ 

tj^-To Ch60if?fe, x - f ^ f3 £ , * b >S$ £tf » * L ^„ -»S ( 

5 ) cf< , qlil*f.4«13S, »*L<ttl*»e»2<OJ8***1-. - IK jS ( 5 ) * , 1 tt 
2*618081, !f* L<tt4*>e> 1 0O«»*St. Sft> "i^ (5-b) ~ (5 

-d) tci t an? * 5 . 

[ 0 0 7 7 ] 

VjTj E - IR £ ( 4 ) TgStl«* , JJXf*tt, WT<0<t ^ L t ci )St 5 C i: A 5 T*t 5o 
flu HE — 98 it ( l ) Tf*Sn*i'*/I'#yt i E>'^-OH'T«*TEftd* ( 1 ) t* w 2 
ft54 , y7^^»OR9#li. iffl IS © 3? § & * /I" # > K © ~7 x 7. r )V t W $ , 38 S * £ 
ff-T*®>£f ©BBfill^*-^, 5?S«*£€fS?*->K & 5 tf (C If X 7 x J - t Sdft-f 5 
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Xf^xftia 3&"SffiSfi£ffi(<: <fc OSfc^tT, MfB-flSi*: (4) T'SJtl^'JiX 

f - ;b O l ffl -e 5 T R2 - as S ( 9 ) ■Pf^ns# , Ji^f*ft^i*&«t5ci:* , ft 

C 0 0 7 8 ] 
[ \t 2 2 ] 



o 

II 

HjCHjCO— C 



C— OCH,CH, 



0(CH,) 6 O 




CN 



[ 0 0 7 9 ] 
C ft 2 3 ] 

HO-(CH 2 ) r 




• ' "<< j;-0-(CH 2 ),-OH 

(U) q (U), 
-«5t(8) 



[ 0 0 8 0 ] 
[ ft 2 4 ] 



o o 

II II 

■C^^/C-0(CH 2 ),0 



0(CH 2 ) 6 0 




CN 



JP 



-«SC(9) 

[ 0 0 8 1 ] 

-flSiC (8) (9) f , IK T, q, * % XS K 1 « , - « S (5) ^OU, T, q 

, & p>t>"fci £ isi«it&3o s f=, -m (9) top«, -«a (4) ^(Dp tmmr- 

[ 0 0 8 2 ] 

(ft!S&ffi#l>V-) 

^ . T SB - $ 5S ( 6 ) T* /T< £ ti & * 51 W <D # U x x r ^ e o ^ T ft W T 3 o 
[ 0 0 8 3 ] 
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[ it 2 5 ] 

r 



o 
II 

ex 

(Y), 
CXCH^O 




O— R- 




O— R- 



— 1 P 



10 



[ 0 0 8 4 ] 

(6) YfeitfY' IB] MS o T t> * < > -fiSiC (4) (fOYfcl^fi! 

T- & £ o Z 43 J: tf Z 1 (4 , RDTfeS5:oTfeJ;< > - IR S ( 4 ) tf <D Z 4: |BJ « Tf & 5 „ 
Rtt% ( 4 ) rf,© R fc m®X'& 9 , C <D3ilB$© R 0«3tfc J: 0 „ *'Jv-OBI 

ft^SSJhS, mfeitfm' (i |nj U T» fe 8 * o T fc <fc < , -flS^ (4) * <D m t |sj ft t» 
J5. n**tf n' ttHUT»feaft^TfeJ:<, (4) *On tna^**. p » 

-ttss ( 4 ) 4<<o p t mmv&Zo x, y « ^e-n^n^ 9 £ L#tt©#ttit*%* u o 

<x^K 0^y<lT'fe^ x+y= lfflli^tSfcto 
C 0 0 8 5 ] 

flu e-rs ( 6 ) t^?ns#ui^f;vii, flu ia-is ( i ) T?7j*snss> 
t/7-ciif*siEft^* (i) Tfw*n*-fv yzkmnmrnfot, mm-m.^ 

( 7 ) ■e^?ti5^*/l'#V» ; E>'v-<0ia-pfe57 , !/^>-tf>*^A,^{l:^* ( 2 ) 

T^^tiH y7?/HolSftt- mtSB-USi^ (8) t*s$n§ tTX7iy-;Ht^ft 

«i^j*fcJ:»)KlS?*'«!ii:K:«k^T, e 7 x - «fc tf 7 ^ < >i8*S?f*£ffl!l 

m ic m t fc # U x X r ;U fc & < Ct*'f!5. 
[ 0 0 8 6 ] 



h&vm&frzf&m? ttfmz o. ooo 

) ~ o . 5 (7 ymmw t v.? x-jimmww 1 : 1) tf#£L<s 

0 . 5 <fc 0 $7 * L t/^o 
[ 0 0 8 7 ] 

*k-, te-m (io) -e^s ns*«flB©# u xxr /wcot^Twr s 

[ 0 0 8 8 ] 
[ it 2 6 ] 



( 1 / p 
. 0 5~ 



0{CHj),0 




20 



30 



40 



-«it(10) 



[ 0 0 8 9 ] 

(1 0) 4', R, tt, (4) ifiOROft, KfittXttlSJfittOKtt-ffcJ&Ja 50 
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U-5 ZmriL%&Z%t° Sfc, R 2 (±, -«i5K(4) rji0R<Drt, M £ )B <D US 'it 7 * )Z & 
S-&bfc#U"*-ff*fi»**^tt» * * 75 ? * A ft X tt «f A 1* K 

0, f«*.tf, fiOE-«S (8) t©T#* h VtS^Tft* 6 , 6' - (4, 4' -*/!/# 
z^i?7i-l/y> f t + >') ^ * -9" 7 - * ^ > T ^i-f /HS'&fft 5 6 , 6 ' -14 

Sft^*^**^? *4**t©T?*0. Milf. hu flfl - fl^ (8) NT#XA*Vf( 
^ t ^5 6, 6* - (4. 4' -X**i*';7i-1/V';*tf) 5> ^ * * / ~ * * if 

# ^ tf e> n s o 

[ 0 0 9 0 ] 

Yfc^tfY' ntTtJIioTtJK, — IftS (4) *OYfcM«-e*5. Z *5 <fc O- 

Z* tt, |C?t.a§ottJ:<« -*3S (4) i|iOZkPI«T»*. mfcJctfnrT BR 
tttS4oTtJ:<, (4) 4' © m £ l«l 8 T* * 5 . 

nfe^tfn' ttlHUTfeHftoT fe* < , -KS (4) * © n i: R tit * & * • p«5fr6 
2 0 0 0 CB»*iSt. y, r, s (* * tl * til 0 51 b * © © Jt* * « f . 0< 
x ^ 1 , 0 £ y < 1 T* * 0» x + y=l«)l«t»ftt. O^r^l, O^s^ltS!) 
, r + s = l OB8«*i»fc-r. 

[009 1] _ , 

Mfa-«i5e (io) T*7KSfts#i> ixf/Ki, me-m ( i ) ■■fw«n**/*MJ' 
/-7-(D i a-cfcstteftfc* (i) T?s«n5'fv7^ioBiflti:» me-« 
s (7) -e*«ns^*;V/#>»t/^-© 1 ht?«5 7 >*«/u«ft^« (2 

) T'S?n5^V7^;HOii#i:< «l IE - « S ( 8 ) t*7TxSn5 1fX7i/-;Wt1?t 
[ 0 0 9 2 ] 

£^6. 0. 2-0. 95tf»H< - 0. 5.-0. 9A'ii)ffH^. 
[ 0 0 9 3 ] 
[ 2 7 ] 



8 B 

HjCHjCO— C>^^^C— OCH,CH, 



[ 0 0 9 4 ] 

5- (6 - [4- (4->7/7i-*) 7x/**] ^ * ~> * 

^y7?;H->"xf^©p« 

(1) 4 - (6-:7ci*'\*3//l/**$') - 4' -f7/li7i=*«)*l 
4 _ tF p + i/-4' -->77t7i-*0. 2mol ( 3 9 g ) . 1 , B-'^nt^ 
^y 2 rao I (487. 5 g ) . f i 1- 4 5mo I (• 2 0 0 g ) . 7 -fe 
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r- > 8 0 Om i ZtiJ-tDlXf-^-Zmz-rcZ 1 «EOP77X3CAn, 7 * - 2 
-^X£ffl^T2 0l#Rg&ffiL£jS£-efc o iU* Lfc^, * $ © ffi ® % 3 b T 

flfc 0 Bfcl^ft. D-^J-l^lb-^l^Tfi l/2®ffi*TJBIfibfc»fc:'N*'9->5 

oomi zxnxmmmn. ?©t, ^a*i?^«tt, «eK«*j*«ttc«ti«bis^i<b«-ar 

ft 0 n -^^^>T-a^LTMJ±&j»^-&TfflS!lil Wtl^^fc 0 UX * 8 5 % 

(61. 3 g ) 2 % K, x # 7 — /I/ <fc ««S 4 - ( 6 - 7 a f\*5/ 

;l> * * S/ ) - 4 ' - i/ 7 / £ 7 x X ;l/ % W ft „ IR * 5 8 % (4 1 . 8 g ) 
[ 0 0 9 5 ] 

( 2 ) 5 — t Fo^V-f V7?/H^xf ;KOol 

5-tFD*S"fV7>*llmo 1 (182. 4g) , 1^7 -;H. 5 0 0 m i , IS 

6 1 0 m 1 £ 2 I (D = OP77X3ian, 7*-* — ^X£flH^T2 4l#R3)IiSKbKJS 
£ # ft „ fi j£ » 7 ft » 3R*n-*y-x^#U-^T?»l/2C***T?ffl«!Lft. #6 

nfti8$£&2 o%©ri*j£S*jR*hy9A*}g»K:«AL-, efeta«offlaiB«i4i*«T 

tb^-^fto Cti%59ll/T«EKiLft. ■ 

IR*96% (2 29g) „ 2 6> > / 0 BSS LT 5 - t Kn*'>^ V 7 ^ * 

|v/'lf)^ife. 1R sp 8 0 % (1 9 0 g ) o 
[ 0 0 9 6 ] 

( 3 ) ( i/ 7 / e 7 x x )l * gift b ft ^ V 7 * X f - ;l/ : 5 - I 6 - [ 4 - ( 4 - i/ 

7 7 7 x x ;P ) 71/*^] ^n + ^;1/^-*->} >f V7?;H'>*xf ;M <D J$ 

4 _ (6-7n€'\ + ->;l'*+-» - 4' -S/77^7xx;l/0. 08mo 1 (28. 8 
g ) , 5-t Kd+i^f y7^;H'7xf ;l/0. 08mol (16. 6 g) , 
U 9 A 0 . 12moI (19. 2g).7-bh>400ml*lIO = , oP77X3KX 
n ^^-_^-^x*ffl^T2 4«rfflai!!£LS*S«-&fto i65Crfc&. ft4 1 <D M 7.k fC £ ^ ffl 
«BW1i^ft5ifcJfia^3jILTJSDfflb«JIK«S#ft. HX^9 0% ( 3 7 g ) „ t(0 
Vk7*. Yy\z. <fc BWte£feT*fe5'\*>';l'»*/rbTi/7/ Oi;*? 

fflft bft'f V 7 * /H&^x^;l>*f#ft 0 IR* 7 3 % (3 0 g) o ff&tiftffc^ftJfc-o^T 
» ftttfUAB (NMR) ©!i&£tTo fto J-XTKlfiiJ^S^^^^-ro £ft. Ufi##T (Ma 
ss Spectrometry) OiBS, » f 1 5 15.6 lCftf&?2> I? - 7 £ M b 

fto 

[ 0 0 9 7 ] 
[ it 2 8 ] 

ab° f I b a 
HjCHjCOC >^:. ; , COCHjCHj 





a b c d e f ir h i J k 


5 in ppm 


1.41 4.40 4.05 1.86 1.58 8.26 7.74 7.00 7.71 7.62 7.74 



[ 0 0 9 8 ] 

Zmffl^y?- ■ 6 , 6 * - ( 4 . 4 * -X^*xA/f*7iXl/>->*t*>') 5> *\ * * 7 
- ;b <D ft 1$. 

4, 4 ' - X /!/ * x /I/ 7 x 7 - ;l/ 0 . 3mol (82. 3g), 6-*oo-l-^* 

. 66mol (90. 2 g ) , M * VA B? A U 7 A 0 . 7mol (9 7 g) 

9 , N, N-^*^7 L ;l/*;l'A75K 2 5 0ml^l)II^TiSff^-ti:T!iffi)^-eS„^*^'r 

;P/a*Ji^Tl 6 0 IC /JU b > 2 4R$|BJKJS£-e5o ^©tlU '>ffl©M*£rty*»i: 



f c d e e d c 
OCHjCHjCHjCH^CHjO 
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mxLQuiiLrce&mwvamzzm. ccjsi u t msii m cft*7k-N. n--7 

^il/*^A7U^iOB«liL « 1 <* ft fc 6 . 6 * - ( 4 , 4 ' - X 71/ * - ;l> 7 
x - U y 7 * * 7 ) ^'N + ^/'-i^f S. UX * 8 9 % ( 1 2 0 g ) „ »6ttfcfl:£«JC 
O^T, *ft!ftlKX'* * h ;b (I R) , *J:tf«««#« (NMR) OW3E«fTofc. « 

IR :2 9 3 7 cm-' (CHf|i|) , 1594cm -1 (C = C), 1 2 52cm 
_ 1 (C-O-C), 1149cm" 1 (S=0) 
[ 0 0 9 9 ] 
C it 2 9 ] 

f * p « f c deedba 

*l<Dtt« 1 a,d, e b c _f 1 

6 in ppm | T40^81 ST 3.98 6.91 7.82 

[0 1 0 0] 

&mmmmwm'*'( > u (i) : 777 tr 7x-^*««icj$osj?u xx-r/i/ 

5 _ (6 _ [ 4 _ (4-->7y7i-*) 7x7*7] ^ * i/ Jl> * * is ) 7 7 7 £ 7l* ft 7 
lf;l/ 0. 005mol (2. 58g) . 6, 6' -(4, 4' - X )l * - ;!/ 7* 7 x — U 
7 -7 * * 7 ) 7 ^ * It 7 - ^ 0 . 0 0 5 m o 1 ( 2 . 2 5 g ) > 7k W ft 3E $B 0 . 0 5 g 

*s^wff»ei3 £z}®.n$imzm tire 3 0 0 m 1 ©hop 7 ? x 3 tat 0 > ^m^saa 

TTJJfiWK LOO, 1 6 0 tT" 2 OSIffl, #J10Torr7?20 7>SlS*t5. 

, 3 0 7>frttt^^'#^C2 To r rJT'SElOOl 80tlt'#fit5o EJS17& 

t> 5 -ifEBtt««-&fc«, *7-/K L, iEffil^tt 

Ififl^'JiXf**!!?. UX * 8 2 % ( 3 . 9 6 g ) . S6*lft*'JxXf Att. » ¥ 

8 2 4 4 , 3ff5X<E»fflfiE5 3 , C, S ffi * 7 * /P 7 7 X # U V - T* ft o fc 0 
[0101] 

;!/ 7 V* ^ > -B 7 £ ffl ft L ft JS IF 1t '7 * )V # 7 ft * 7 v - : 5 - { 6 - [ 4 - ( 4 - 
;* ;l/ 7 x — ;1> 7 7 ) 7 x 7 4=- 7 .1 *n +• 7 /I/ * * 7 ) Y y7**i^i^*0&* 

(1) ( 4 - t F u*7- 4 ' - ^ f-^7 7^ 7-tf 7©£TjK) 

3 U >y h )l <D € - # - fc 6 M 'nL % ft 7 5 0 m 1 £ A tu CI c fc HB < » ^ fc p - 7 - 7 7 
y (4-^f;P7z'jy) 107g (lmo 1) * A *U ®W L T + # 11 2 « T £ > 
d C fc Tie ft 3 0 0 g £ ill * T £ £ ft 9 -f S . - # > itti fifi ft h U 7 A 8 0 g ( 1 . 16m 
o 1) 5* 5 0 0 ml(Ci8iStT*<o 1 1 4' E iffi SB ft ^ h 'J 7 A $ «5t 4 0 0 m 1 £ 
2 0 ftfiiK tM* TSX MT&7'& c<D®m* 5 ICWIT l Mfffltitnt So c ©J^Mtfc 
7i/-*9 4 g ( 1 m o 1 ) % 2®-nL-fc®{ti3 'J 1 U y h ;P fc 11 5 * T fc ^ 

fc (0 * ^ * K htt Z. s 'US'®. 1 1KJS«*«. SJS17«*fel« LfcitSS^^KiJ L, MET 
T^t«^-&TfflSi<D4-HFD^7-4' -?<f-7U7 7^7-tf>2 10g (SlJSlW) 
?|5„ c (D <D ft *$ fc 1 H -T 5 C -t M < * © fi JS <SE /TI L fc „ 4 fc , C © ft ^ % O A 
!S4 HX 1 ( X m , x ) fit , 3 4 5 n m T* * o fc „ 
[0102] 

(2) (4 - (6-yot^ , /** + i') - 4' -/^ L 7l'7 7^7^7©1?riS) 

^ A - * ;!/ X - 7 - * dra 7L fc 2 'J h )\> <0 = O □ 7 "7 X 3 fc , 11 © <fc 3 fc ^ ^ t fc 
4-tKn*^-4' - p« ^ ;b 7V^yt" 74 2. 4g (0. 2mol), 1, 6-7 7 
ot'N + f V 4 4 8 g.(2mo 1) . SS ?k 1 ft A U 7 A 2 1 2g (1. 5mo 1) * M 0 
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T* to® L X , fc H n * ^ 7 ^ > * > fc 7 n *-7 A> * > * E JS * -fr * - 2 0 H$ BH S IS * « 
fc 9JLTJR9»#, £ ft n - * 'J - x # U - 2 - T*£j 1 / 3 £ ft 3 

- 4 • -^f^/y^ v-tf yffiiats. '>ao^7-b h y. ftx 

-r;K n T?JB*ffi» Lfc**B:*itt LTffliS© 4 - ( 6 - ^DtAt^W 
^, > )_ 4 '_^^;l / 7y^>^fy38. 1 g ft & « o ( IR «P 5 0 . 8 % ) . 
Ch*x*/-*fr6B8il/T4 - ( 6 - 7 u * 'N * ~> ;!/ * * i/ ) - 4 ' -^^7'/ 
^y-lf>3 2 g (42*4 2%) *»ft. JSI*#*BTh{r57'f-li:J:8»lf*6, c 

(D t <D © *E ffi 9 8 . 6%«lT'$-3fc„ 



(3) (5 - {6 - [4 - (4-?If*7i-*7*/) 7x7 + 5>] ^ * ^Jl/** f } W 
V7^;Hi ; xf ;KOi=r ;>Jt ) 

l!)yh*OHoP75X3K, 5 - fc K a * ^ -f V 7 # A/ 9t i> X ^ ;l/ 1 6 . 6 g ( 0 . 
0 7 m o 1 ) , 4 - (6-7nt'\*J'***J') - 4' -^f A77^y*y 2 6. 1 
g ( 0 . 07mol) , i*Rl!!l'jni5. lg (0. 1 1 m o 1 ) ft % 0 . ■ C C K 
7-t h > 3 0 0 m 1 ftftlx.?>o CKD^ft 2 4 H| H ft] HIB 8K L T g *& * ■& S » KJS*I7&^ 
ftft* 1 5 0 0 mlKaXL. M L fc 5 - 16 - [4 - ( 4 - * A- 7 x X A/ 7 V") 7 
+ ^ * * >l/ * * $/ } -f V 7 2 ;HS?xf 8ffK»t5. iR*8 3% ( 

3 5. 1 g ) o C nft 7 -fe h > £ 2 Itil T'J $5 A LTl TO*?* 3 5 - (6 - [4 - ( 4 - 
* *)17 7") 7x7*f] ^ * 3/ } -fV7^Hyxf*3 0, lg ( 

8 0. l%) *S8. «a«fti'a7Hf57-f-ICJ;5»llfi>6, LOt0O8Sli9 
8 . 5%W±T?*-3fco »Snfcft'&*lCO^T, jfcfl-iJftlKX'^Ml' (I R) , 
St M WIS (NMR) £>ifliJ£ftfTo fc„ UTfcWjglSS***. 

IR:2938cm~' (CH#I) , 1716cm - ' (XXf AC=0) , 
1601cm" 1 (C = C) , 1580cm -1 ( N = N ) , 1246cm"' 
( C - 0 - C ) 





a b 


c d 


e f 


g h,k 


U I 


6 inppm 


1.41 4.41 


4.05 1.87 


1.58 8.27 


7.75 6.98-7.01 


7.85-7.88 3.88 



[0105] 

% J&Stt # U v - : y 7 7 t£ 7 x x ;l/ J; tf * A- 7 V*^ > y ft Ml £g f$ o-f'JiXf 
;KO lilt 

7 7 If 7 x X ;l/ ft |0 # L ^ # A- * V $ ^ 7 V - £ L T , 5 - (6 - [4 - ( 4 - 2/ 7 
/7xx;l/) 7x7*f] 'N + i/ A<** v"} >f V7?;H^xf 7 * * 7 7*^ > 4? > 
ft ffi 1$ L fc yt JS g 1*. V ii A- * > $ * 7 V - t L T , 5 - ( 6 - [ 4 - ( 4 - 7 A/ 7 x x 
;l/7 7") 7x7*~>] 'N * A/ * * v" } <fV7>A»«7ifil'*, * L T £ ffiffi * 7 V - 
t LT, 6, 6' - (4, 4* -X^*;*^7^l/y^*i') 'N * +>• 7 - A- ft ffl 



[0103] 



[0104] 
[ (k 3 0 ] 



a b ? 



f il b a 



HjCHjCOC- 
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-tfy) MM<DPiM-Kiit&ft&% & 4 M<D# V V- L tz„ '& 1 K * ft % ft <D 1=i )& (C & 
- li . i& a <d tt ry] & 7 * ;i/ 7 r x # U v - n h r> fc „ 

[0106] 

im i ] 







pi f-*7 > 






* y v-l 

(100%:x=l,y=0) 


Og 


2. 66g 


2.25g 


0. 05g 


ijr y — 2 

(50*:x=0.5,y=0.5) 


. 1.29g 


1.33g 


2.25g 


0.05g 


(33%:x=0.33,y=0.67) 


1.72g 


0. 89g 


2. 25g 


0. 05g 


#y 4 

(20»:x=0.2,y=O.S) 


2. 06g 


0. 53g 


2. 25g 


0.05g 
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[0107] 
[ it 3 1 ] 




30 



[0108] 

im 2 ] 
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#y i 

(100*:x=l,y-0) 


75.8% (3.73g) 


8540 


53"C 


(50%:x=0. 5,y=0. 5) 


82.1% (4.00g) 


8462 


53°C 


(33%:x=0. 33,y=0.67) 


.76.0% (3.70g) 


8561 


51°C 


(20*:x=0.2,y=0.8) 


81.5% (3.95g) 


7957 


52°C 



10 



[0109] 

ttJS«Ftt# U v- : 2 ffi©£ffitiifiKg|Sffi£ft#, ■>7/t7x^;l/teitf^f;l'7y^> 
■tif > % ffi ft £ *ijixf;HO^ 

i/7/£:7x^;l'£ffl&L7c^#;l/#>g? ; e/-?-£:LT, 5 - {6 - [4 - (4-3/7 20 

/7i-;i/) 7i7 + >'] *\ * S' * * * } -fy7>*lfif*, * ^fr T > 

Slil^UfcJttlSStt^AA/JjS^Rtyv-fcbT* 5 - { 6 - [ 4 - (4-^fi7i^ 
*7V) 7x7*->] *\ * >P * * 5/ } -fy7J*l-7if*S. * L T £ ffi 3 * 7 V - 
fc LT, 6 , 6 ' - ( 4 , 4 ' - X ;b * •— ;U *J 7 x - P > *J * 3- ) 9 J *s * V / - /l> . & 
<fc t>\ C ft t PJ AS <D 73 T IS L 7c 6 . 6 ' - ( 4 , 4 ' •>-77i-l/7^t*-7 

iffi^t/v-©«fi^it#^S*§6ac0^Uv-^^^L7c o -&;iJt5ft7c^';-T-(7) 

titilsSfciXTc^f „ ftjsgttfflUffioJt* x a, o. x-f/^^tttsi 

ffifflJtyr-.fOJt^rti, 0, 0. 1, 0. 5, 0. 8, 0. 9 , 1. OT'65. 
[0110] 30 
[ it 3 2 ] 



8 



O[CH,),0 



Vx =0.1 V- 



-A =0.9 



r 



(ch j) .o-(P>-o-Qho(ch j )„-- <auo-@-s-@-o toy,- - 



40 



[0111] 
[0112] 

Kmmunt its, o»ffliiffi{tt-*ttjt;«ttafc»ffi#.0tt:K* yy>a 

ttfflfljffii: LTfe-^5ftfc^f5^1*.7, ! ^>7-fb^ft*ffl^§ d ft: ft* * k: » ffl 50 
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% ffi fc g| jg * ft fc >y <wc <M « *3 mnziso. tfyT-ClSfttt® 
LTl6*«ftfc*lS»tta#?fc**^ iKfcfcM**** « * * » (c * * * <° * J 

(0 19 % * IB] B$ to & 91 1 3 C ^ # * S o 

Mo IKlE-lttS (6) T-77<£n£>mMtf »JxXt;Mc, fiftE-** (4) T? 



50 
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[0 1 2 0] 

[0121] 

(ftM*S5tt<DM) 

J; < , ftn3Mtt£tt£®ftJI i: L T ±E03ttE**J tiT ^ T fc £<^o 

LTit, w m m mm® ? mm fr-o mnoum. mmmMx-m v^^n. -y&%it 

ft COT* Mm liftoff. WJAtf, y-07X, **>^r-f»/f-7X, io ] ) 

fi^X, 7 7 <J ;HK > #U*-#*-K ^ijif l/>f l/7?l/-l> (PET) 10 
3 # 3|S If 6 ft 3 o 
[0122] 

* 58 ifl Oft SB ±8e©ft8B§ll*m*fflVS C £fc £ 0 , ft Jfe 03 81 T* & o fc ji ft ® 
<DWm\t* »Sm £ Lt^5„ ftBBMtfcMft 5 C i:ft < , I 0 /x m~ 1 0 0 0 0 /x m<D 
iat-i)t@i?)ffS.5i(t?t5i:^)ti , T't5o $ftBcDJl£##P < ft 5 « OB$£ffi(S 
£ ± Cf 5 C t ft T' £ 5 , £ ffi 11 CD Kg 2 at tc £ It M L T £ « fb £ tl fc * P 9 =7 A <D IhI ITr 5Cb 

^ tffoT? § to T- , 6«j:?af ^if?*Brsitts«i v w*, 5 0 /1 m ~ 1 0 0 0 

H m <D ® liH t>ni m T? & 3 o 

[0 1 2 3] 

*f8iH©jttiE84S#tt» ~>-htfs 7^VA«, t* -r X * # ^ co 2 f*J fc L 20 

< (± 3 $trcmM#Kf£B? S C fc#T?£5o UttfaftTjffi £ LTtt, ft!E®*m£> *p 
u ilwl/ A , IS fb * U > , o--;^DD^yty, f h7tHD77>, 7 - V - ;!/ % 7 

co^$£#7X^coa«±f<:tgtffL-T. jg O & ^ ft 7 -r A « © ft IB B ® ft fc fiK B «I 

x^^tJ;0taii)±»t-5cttJ:^Tt,7^;l/i,«{c(jic^Blfi6-r?fe§ o 

[0124] 

#J8iH©ftjES«#©i6F«ft««i:LT{i» TAB ( 1 ) ~ ( 5 ) © ft be ® an & # e> ft 
So (1) f-< X^tfl^t^ttStfDT^oT^ u ft £ lei e £ # T IB © B £ -y K £ 
■ia±ic j£St2-eTBBM££fT5 c: £#wrfi&fcftfES«fto (2) 30 
t5 tOT'feo T\ C OllcSgBS'Nv F?r 2 7? In) £ ^SE 2 •£ T Giff 4 * ft "5 C 
£ nlfitftftM&Kfto (3) f-y«iD)^?:W1"5tOT'fcoT, C ft * # * W. 0 ft 

# p,^ ©-^gf{fi^lB^|}^'N<y KT?*S?-&TE»B«t*t5 3 C if nT ffc ft ft IB §8 « ft 
o (4) 3&7U©><rt>*tf©JB*e*W*"*t>©T*oT* Cft£0;it'fcL<{± 66ft 
X f - - >>" ± tc US '/£ U , * CO & ffii fc b < f± rt 3C % nf ft fc L < ft IS 2 n fc SB U S ^ ^ y H T* 

uTie»B<fe*f5 3 c t ifnmtt-ytmmmt¥ 0 (5) 7^ ^A«©t©*aafc:aja 

LTfa)«, ->-h*lc, *- K«^© 2 * * ^ « * ©flfiO 3 

.SttStOtftoT, dtltC (l) ~ (4) K flB IE CO /J ii T* , L < ttl 6 % II * # 
b*fc*ftfc J: 0 x ESS^^y K ? 3B8Slfe5rtT ^ t t ^nTflB4^IE*«* 

40 

[ 0 l 2 5 ] 

, * u y 5 2, e is , MusLmmmmm. %&M*mmm$». ft m m i> u - 7 0 $ 

5h5„ cnP»cOrpTfc, *5gi? : JcO)tEi»(l!it-^(cftTjgft)tHBa5 7v JittshP ^7 AflB»7»fe 

So ? t * 5£ w © ft 3B s fta (* , a m m <* ft * <t a* # m ft co m ft ^ i.'u n ft ^ ^ ^ m 

iffi ft ^ €r T- %k i: tc E 8 «r ^ T- 5 « * p ^ 7 A HB 8 b$ tc ^ 5 - ft ^ o fa ft K! !t « , c n 
e>fcMB«tiS fccoTtift < , fiKJ; 5 Jt!S*»5fli 5 Wi dft ^>^fi A^fig ^ ft 5 frinS 
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[0126] 

mmmi atf«2K«tfc#u v- 1 ~ 4 u 4 a, * u -7-2-4 

f;P7^^>«^«tt$*^t < &* <t 5 tc7uy K (MS) SftfctfU V- 1 

© ft IE S *f » * ffl l 1 !, ^OZOiD^aEiO^iilfr^^iLfc. 

( 1 ) xifvn-M 

U ^r-©*« * * a D */l/i»K 0 . 1 g / m 1 <D PI & T* $ fig S ■& > & 
^?g^8E^tfc^7X««(±ti:i 000 r p m, 1 0 s e c O^ffT'X If >3- HT 1 
3SB«<0W§i*J&JSLfc. »»saiBa«»Ht < J:»)M**M3ELfci:C5, 1~ 

1. 5 nmOM-e&ofCo grffltt^-Tifc!), £M»*/V-fc:6, 6 ' - (4, 4 " 

k * 7 =e jv 7 7 x k w ® e n it o ■ « st # # & ft fc ik «* *n Mi • m i? fc <t o a m * 7 * /i/ 

7 r X Hi i: L fc „ 

( 2 ) y H -T y f - m iS 5 X -tr ;HSt ft 

i5fci£Lfc#7X3«Ltfc. 7U-^tt©*'Jv-?«^, « e>fc^©±fc#7XM£iffi 

E^fc^y <y X^/l^ft£M Lfco huE* lSff«ZCStft*'^-l 

~ 4 ©JtlS»tt#U V- 4 RO\ #UT-2~4 **A,7V'<Z' 
fL<5§i'5£7l / >P ('all IS) S ft fc # U 7 - 1 £ £ $ 0J fc ^ L fc^ E > W > $f - # 
ij V — ( 1 ) tO^l/V K^'J Y-3iCO^T, ft E i8 W J-?- 5 0 /i m, 10 

0 iim, 180|im, Stf 5 0 0 |j ratlftS 4««t*i*tff«bft. K»ttK* 

[0127] 

Sfc, igft^fc 2«©S***fiK»(ft*#AU * © ft ffl^ Jt * £ « fk « * fc * * 

yv-, 6. 6" - (4, 4* -**^;7i-i/y?**f) -^^/-^©jt^tf 

[0128] 

0 1 £ , si? U V - 1 ~ 4 © 4 m m © ft & S 14 * 'J ^ - *» 6 # & tl fc if IBS © $ 5 1 5nm 

ft ffi i=r Jt * y 10 in f 5 @ , M&38ta#(ETf5„ 
[0129] 

Sfc, a 2 tc. Cft&3tlS»tt# U 1 0 0 n mfitSO-bA/«»0»fi 5 

15nmfcfiinai**St 0 H 2 fC tt< T cfc ? fc, V 7 / \L 7 x - Z mm fc feW L fc 
ty T-O-ftffifi-lt^ y *±»f 5 C fc fc<t 0 , fl5«i*OlI4^1i^^^5 C fc # "C* 

§ „ «f ic , ft it it $ y a s o . 6 ± X' , m]^MW(om^^ti ( ^mir 5, 

[0 1 3 0] 

[fiaftMfcJ: *}t*S*tt (MJTr) ESI 

IHt5„ JIJ ^ fc ft 3* £ £ El 3 fc "f o 
[0131] 

3 fc -T J; 5 fc > 7 rf y << * »- if l 0 ft» , l / z » * * l 2 , if > * - ;H 4 
, w7 ^ ^_ ! 6 ^/T LT^ ftE^Kft I 8t«*-r«*y^-«::Ji!lfEO**ttJS5 1 
5 nm©KSSHlft (7 . 9 mW) * E S ft t L T A » S Hi fc . 
-f 20^6, 55-22, 1/285K24, 1/>X26, a-757-1 
, MM 6 3 3 n tn©rfl^tift^^y^ft t LTi*ie»lxT 4 5 & <D ft |« 7? A H $ « fc 
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0/<7-^-n2. 3 4 T*&><? Tffl££ft3„ 200^7-^-^32, 3 4 © $1 £ ffi £ 
[0132] 

JtCJfitfc 1 3 ffi©# U ^-©X fcf >n - hR«%feftKtt LTH^T*JH*r1ES*fTo 

*5SIB<0 « E ft tt f* « iH X M M ¥ S#tt© IE ft B 4 fl! ffl t5C tA't'tSo 

[0133] 

csts'uy^-^'j-?- ( i ) t © 7 u v k *r s tc <t s x tf > n - hm t , ± Be # y 

v - 1 i: ffi £D & ^ /W > ^- * y v - t <D I U y Y *f » tc <fc « X if > n - h H t % , ft 
[0134] 

B 4 jgJfflflrM A n ©MM©«?£*fo C C IW/cm 2 , 1 8 0 0 se 

c ©*#T?B3t*ff ^, isasrES^^ii t fc„ *«na©^'f y v- (i) 
^fcittuii, ejt8ai*i:fct>effiHSfa , iie?n» @ je » w & k t\x t m m m $z it # 

[0135] 

OlAiilS^Slt^5. BP ;Wy^-*Uv- (1) © M » fc IS £ L fc 7 / tT 7 
x-;l/^^, * * )17 7^>-&y (DWmtiLZ&RfcfiiKL , * f- )l 7 V * y if V © 11 fa %L 

% mm l rc v it] # ywt^ / — * & k? % c t , nm<D&mm&%mw»it&£ 

[0136] 

^Jt*©S45 6 8l©ftJSg14# ijT-tffl^T, &4r X £ > :a - h aa L)£1S1 

JSSrfcfiEft Lfc x-f/HS^^^-rS^ftff^/V-OKffi^-Jt* r it. 0. 0. 1, 
0. 5, 0. 8, 0. 9, 1. 0 T'fc5„ «g&J**fcJtTS«JSfffiEfc A n <01%m&<£ 
<D®-f-**to m. m ffi %Z it A n © M & C ^ o T (i , 2 W / c m 2 , 9 0 0 s e c © & ft- Tf 
SBftfcfrt^ «HtffnBSS%*flfiLfc 0 * fc , Hi 2 £ 32 H> £ 4a fc IB ffiB «f t , it JI <0 /f- ? 

„ & , S 3i 3* M a£ K J± > H e - N e U - "f - 6 3 3 n m © ft % ffl l/^fc o 
[0137] 

zti}»©«Egi=rJt^^ 0 t l . 0 © tg ^ © M £ ® S * fe i: (<: > ± 9 *» iS © it ^ C 
<t SlgSttSHafco^TSilB-rSo lt^0©«^-, EP^X;l/^>S^^Wr 5JIS«liS 40 

@t^©#fi uai/^fejeoKa'?*^* So coi^ftt, hi istfgi 2{C/T<-r 
^^>?^^jj)t-r 5o teftttfcjEH-r**#*tta©;fc«>fc, 2 5 0 ^mwiif^ftsi 

# T- (i Jg )g m ifi 0 . 3 6 % (C * T« i& T L T L £ o 'tf , Bfl »nIfi6*«ffl«ftiSSSE0© » ^ 
<);H*t<, BB»JtattWf»©«a t * < » ia v^a^ffi^ffi^^-r., c©ck9(c:> * ^ nj] 
t 5 K » -7- zte m tc IS J£ ^ n tc m # SI til WaitftBdSttT**), a 5 ft 

SSt/ i:T% Jgi » 7 © tS ii tt * M W f 3 £ fctfnlfllT-i&So 
[0138] 

^tc, =fe»»©«ffi^-Jt^fc: J; *ISSittlliiJ»lco^TKWr*. *SS1*©^^7^J^iS^ ■ 50 
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5i-f ft f S * / v-©J±3S£i$AnS-£T^ < t , mi 2 fc ft f * o fc Hit Si fc 

J: 5 i£ 1 * © ffi T * W) ffl L J3. o MEI £ n S J§ H JJt £ $ £c W fc *S to $ 5 C fc "J fig $> & 
„ * 6CK <: <t . x-7^«£*#*-S£»©#ffi#lt** 0 . 9iLfcI»?T*« 
, Kffifi-Jt* l • 0 TfeSISffiltOJfS^^OIBtSlC J: 5ffiT^"Ai5(c3£#-r 5 fc fc fe fc » 

-rb s m ft ffl la rr t js * * -a- 5 c fc a< nj t & * . ■ * fc > 1a 1 1 csti^c, mmztx 
zmmtfvmhiut. m&mm<o i»j ± ximmnm? 013 ats §2 » n & c *o 

T * p ^ 7 A IE 8 L fc fc # © 8 ft x * ;!/ 4 s - fc » "f § lei iff 5* * £ 3* t • fiUff^iCfct 1 
T®feIli£©Sl*^ft, x-x/HS-frfcftT 5:*ta<D-««-&lt^ 0 . 9 0^»?KJ:5^ 
S (WW 2 5 0 pm) i«©ftfi£-Jfc*0 ©fcJ£#»#**ffl^fcMttt4:JttlLTw 
Lfc„ ®*lel»T Lfc^aiT*, Jft*« SIS f 5 & ft X * * is <fc * 1 / 6 10 

tt5 c twos. ck o mmmfc<Di%mm<t vvim-e** c t c<oj: 

a fc . £ Sfl © ft S & It * * £ it H •& 5 C fc T* , IS £ 14 * $ £ fc M a "T 5 C fc "I flE "P * 

o , ffi»a tie <» &^&®mmict®titi®m®ftZttM*zz 

5. 

[0139] 

[*D^7i E B ] 

* fc , * 8 W © ft S3 ft 48 ft £ ffl ^ T*D^5i ffB 8 £ ft o fc m fc O f> T Hi DB 1" £ . ffl ^ fc 
ft^^*a5fc^-r 0 

[0140] 

H 5 (C ^ f <fc 3 fc » IE m n *. fc ti . 7 ;l/ rT > * > U - -9 s 3 6 © 5 I 5 nmfSJgttSffl^ 20 
fc„ U-+F3 6 frfcWWSnfcttttffifttt* 1 / 2 8ES« 3 8 fc <fc o T (B ft ^ 0 K S tl 

fiSfte-AX^U 7M0 t<}:^T«5tftfe<fctf#Mft©i:ft^fc»^e>tl5o C © 
t#> isft(DlHlfiAl*W» , r5Ctfc<fe^T, -ftKO^It^^V'X^HIjiE-rSCt^T? 
n„ d ti 6 - ft K « x ftSe^SSf* 4 2 cpfc*3 1/>T^ML, - ft K © : F if fc <fc 3 $ K # 
, t> L < «fiaft#*PfcJSCT, Kft*fcft^M^tt*iliE-r«*JSi:aoT^5o fi^ft 
*B<f'<!)l/2l!M4 4tt, it)tOl***l»U, CftfcioT. ft t # !K1 ft © 

(Bft^lSlA^ff SftftSfl* a ^7A, H< ti M % (O lu ft Ti fa W £ ffi ft fi ft £ 91 * a ^ 
5 A^ESBTflltftSo Hi«f(i> 4>!Hft©**ftJE»«flt 4 2 tclStt § d fc fc <t o X 
, SBS^nfc* a 9=7 Ate «t 5 iHlCfft*^ htl. X 7 - ^ - * 4 5 (c <fc o T * © ft tH % 
«gt«Ct« , 7t«. ^{Sft©ft9fillCfc Jt* 5 @Sfft»fi<OJtsp**«>* C fc fc J: o T 30 
, *IE*K#©H«T»**WtiJ Lfc„ 
[0141] 

^fcftKS«ftfcit«UT, ®ft/B (B6TB r->tK3^i/J tSSt5„ ) ©MJ^fcWL 

T^ayhLftfeotfes. ^p.nfcisiuf^*as ffl ^ft «t tf # Mft » * n € 

n « ifii fc ¥ ft # Inl © ffl ft s ft Tffl fc OS ft ^ © <S ft fc ft 5 ti # fc E M L fc (S ft * a ^ 5 
[0142] 

0 «t« ( a ) « . */ 7 / 7 V ^ V -if > £ MM fc ft T 5 # U x X r ;b fc J* JS f £ » 
ftte, i/7; 7 y^>-tf >*{W$fcft-TS * U xXr/Pfcia LTli, fHSB JfefiUflS. " 40 
7!/*yT-tffl^ftfl*0*n^5AESif4 (II)", |g 5 9 lal JiiSffil tlSi^^^^B 
Ilfil, p. 1 0 1 5 ( 1 .9 9 8 ) J fc£!«StlT^5o * fc, ( b 

) tt» WDB 2 0 0 0 - 1 0 9 7 1 9 ^4i«fclffl*«nfc>«^*7!/^>*>*fl«lK»0 

# y ixf;Hc)tt§filT*S5. iaij#fc t», H^JS©t@/Jiifc fc fc S tt fc lei tfr x»j * AMtt T 

[0143] 

C nic W L T B * ( c ) . ( d ) , ft P> tf fc ( e ) (is * ^ f | (c «t 5 ft £ ^ 14 X U v - 
flJlofcttMUftt-e* !K ftfcii^fcjKUV-2, #yt-3, ft6tffc#yv-4fc* 
tiftiSSitS. C<D®-%W7fs? & o fc, *5gPj]©fta38(«1*a, ^-}|4BEW©ft-R38«-ft 
fcjt^l 0 0 ^m©HJ?:T'ti 1 0 0 1^U±> 1 5 0 /i m © M Jf T? 1 0 0 0 Ol£SW±©0 50 
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& |p] ± £ -£ 3 £ i: "I f£ * ° 
^.j,>50CAM«h : W 3 .;^hih, ffili**M5 4 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 

3 in the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the optical recording medium of a mass volume mold, material for optical 
recording, such as a photo-responsive polymer compound used for this optical recording medium, a 
photo-responsive polymer constituent, a dicarboxylic acid monomer, and polyester, and the raw material 
of those, and the optical recording regenerative apparatus that performs informational record and 
playback using this optical recording medium especially about material for optical recording, an optical 
recording medium, and an optical recording regenerative apparatus. 
[0002] 

[Description of the Prior Art] 

Conventionally, the rewritable optical disk recording device of a phase change mold, an optical MAG 
mold, etc. has already spread widely. However, it cannot be said that there are these optical disk units 
about sufficient engine performance to a demand of future mass records, such as digital storage of the 
motion- video signal of increase of the capacity accompanying advanced features of an operating system 
(OS) and application software, growing gigantic of the capacity by multimedia-izing of various 
documents and the data for presentations or a high definition, high density, and long duration. In the 
conventional high density and a mass optical disk recording apparatus, in order to raise recording 
density, the device of making the diameter of the beam spot small and shortening distance with an 
adjoining truck or a contiguity bit is used. 
[0003] 

DVD-ROM is one of those which have already been put in practical use by development of such a 
technique. DVD-ROM holds the data of 4.7GByte(s) (G cutting tool) in a 12cm disk on one side. High 
density record of 5.2GByte(s) is possible for DVD-RAM which can be written in and eliminated by both 
sides on a disk with a diameter of 12cm by the phase change method. That is, if it is 4 or more times of 
read-only CD-ROM, and a floppy (R) disk, the writing and read-out of the information on capacity 
equivalent to 1900 or more sheets are possible. Thus, the densification of an optical disk is progressing 
every year. However, on the other hand, an above-mentioned optical disk is restricted by the diffraction 
limitation of light in order to record data in a field. That is, the physical limitation of high density record 
is approaching. For the further large-capacity-izing, the three-dimension (volume mold) record also 
including the depth direction is needed. 
[0004] 

Promising ** of the medium (photorefractive ingredient medium) which consisted of optical refractive- 
index change ingredients in which volume record of a hologram grid is possible as an optical recording 
medium of a volume mold is carried out. In the photorefractive ingredient (henceforth "PR ingredient"), 
sensibility is high, the thing of solid-state-laser level which absorbs a taper comparatively and refractive- 
index change produces is known, and the application to super-high density and the volume multiplex 
hologram record in which large-capacity[ super-]-izing is possible is expected. 
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[0005] 

The principle of a photorefractive effect is explained. Two light waves coherent into PR ingredient are 
irradiated, and interference is formed. In the location where optical reinforcement is strong, the electron 
of donor level is excited to a conduction band, moves by diffusion or the drift, and is captured in the 
location where optical reinforcement is weak. A plus charge remains in the location where optical 
reinforcement is strong, and a minus charge collects in a weak location. Charge distribution is formed by 
this and an electrostatic field is produced. Refractive-index change arises as a result of the electro- 
optical effect by this electrostatic field. The period of this refractive-index change is the same as the 
period of an interference fringe, and this refractive index grating acts as a hologram diffraction grating. 
[0006] 

As a PR ingredient, many inorganic ferroelectric crystals, such as barium titanate, lithium niobate, and a 
silicic-acid bismuth (BSO), have been used conventionally, while these ingredients show high 
sensitivity and the efficient optical induction refractive-index change effectiveness (photorefractive 
effect), the accommodation of the induction wavelength which cannot process the configuration of 
arbitration since it is hard and there are many brittle materials with many [ crystal training ] difficult 
things is difficult for them - etc. — there was a fault. 
[0007] 

In recent years, PR ingredient which consists of the organic substance is proposed as what conquers 
these faults, the charge generating ingredient which organic PR ingredient receives i light and generally 
generates a charge, the charge-transfer ingredient to which migration within the medium of the charge 
which carried out ii generating is urged, the dichroism organic coloring matter which induces the electric 
field as for which induction was carried out by iii charge transfer, and iv — it consists of additives (a 
plasticizer, compatibilizer, etc.) to which the physical properties of the giant-molecule base material 
(binder) which **** these ingredients, and v base material are changed. Moreover, one component may 
bear two or more roles, such as a macromolecule [ a charge transfer ingredient-cum-] base material, and 
a charge transfer ingredient-cum-a plasticizer. With these organic PR ingredients, from the charge 
generating ingredient which absorbed light, forward negative charge occurs, according to an operation 
of the external electric field where this exists, a charge transfer ingredient separates into 
positive/negative and internal electric field generate. Orientation change of dichroism coloring matter 
occurs by this internal electric field, and change arises in distribution of the refractive index in a base 
material. By applying such an organic PR ingredient, it is thought theoretically that volume hologram 
record of high recording density is possible. 
[0008] 

However, in this organic PR ingredient, there is essentially a problem that impression of external electric 
field is indispensable. This electric field are very as big as hundreds V-mm -1, and serve as big 
equipment-constraint at the time of actually using this system as a recording device. Furthermore, in this 
ingredient system, several sorts of different ingredients, such as a charge generating ingredient, a charge 
transfer ingredient, and a macromolecule substrate, are mixed, and are used, and the fall of the stability 
by the phase separation at the time of record or storage poses a big problem. 
[0009] 

In order to avoid an above-mentioned trouble, S.Hvilsted and others has proposed recording a hologram 
by writing in a refractive index grating here using the polymer which has a cyano azobenzene in a side 
chain [Opt.Lett., 17 [17], 12 (1992)]. In this ingredient, the grid of the height of 2500 refractive indexes 
can be written in, for example among 1mm, and it is expected that high recording density is attained. 
[0010] 

The holographic memory of the polymer film which has an azobenzene in a side chain uses the optical 
induction anisotropy of the polymer film. The azobenzene in the amorphous- like azo polymer film takes 
a random orientation condition. If the excitation light of the linearly polarized light of the wavelength 
equivalent to the absorption band which belongs to pi-pi * transition of azo is irradiated at the azo 
polymer film, the azobenzene of a transformer object will be such a high probability that a transition 
dipole moment is in agreement in the polarization direction, namely, will be excited alternatively, and 
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will be photoisomerized to a cis- object. Moreover, the excited cis- object is again isomerized to a 

transformer object with light or heat. 

[0011] 

the include angle by such polarization exposure -- pass an alternative transformer-cis-trans-isomerism- 
ized cycle - orientation change of an azobenzene arises in the direction perpendicular to a stable 
direction, i.e., the polarization direction, to excitation light. Since an azobenzene has an optical 
anisotropy, a birefringence and dichroism are shown as a result of orientation change. By using this 
optical induction anisotropy, it is also possible to record the hologram by intensity distribution and 
polarization distribution. Since record is based on orientation change of a polymer, it is stability for a 
long period of time, and it is possible to eliminate and record repeatedly with a circular polarization of 
light exposure or heating to an isotropic phase. Thus, as an ingredient for erasable holographic memory, 
the polymer film which has an azobenzene in a side chain is the most promising ingredient system. 
[0012] 

For example, this invention persons have proposed the polyester which has an azobenzene useful as 
material for optical recording in a side chain. A methyl group is introduced into an azobenzene and, 
more specifically, the monomer which controlled the absorption band to the field suitable for optical 
recording, polyester, and the optical recording medium using them are indicated (for example, patent 
reference 1 reference.). Moreover, the optical recording medium using the polyester and it suitable for 
optical recording is proposed by specifying the methylene chain of a principal chain and controlling the 
glass transition temperature of a polymer (for example, patent reference 2 reference.). Furthermore, it is 
indicating that an optical recording property improves with the polyester which specified the methylene 
chain of a side chain (for example, patent reference 3 reference.). 
[0013] 

[Patent reference 1] 

JP,2000-109719,A 

[Patent reference 2] 

JP,2000-264962,A 

[Patent reference 3] 

JP,2001-294652,A 

[0014] 

[Problem(s) to be Solved by the Invention] 

In volume mold holographic memory, in order to realize large capacity-ization, "thick- film-izing of a 
record medium" is the most important. Generally conditions become severe whenever [ for making a 
thicker hologram diffract / angle-of-incidence ], and the diffracted light disappears only by shifting a 
few from a Bragg condition. The include-angle multiplex system in volume mold holographic memory 
uses this include-angle selectivity. That is, it makes it possible to read the hologram of arbitration 
without a cross talk by forming two or more holograms in the same volume, and controlling whenever 
[ incident angle / of read-out light ]. Thus, if include-angle selectivity is raised by making the thickness 
of a record medium increase, a multiplicity can be raised and it will become possible to make storage 
capacity increase. 
[0015] 

Moreover, the magnitude of the refractive-index modulation which forms a hologram has a limitation 
according to the capacity of a medium ingredient. For this reason, it is equivalent to using it by two or 
more holograms, dividing the refractive-index modulation capability which an ingredient has to form, 
two or more holograms within the same volume. Since the refractive-index amplitude acts by the 
abbreviation square to diffraction efficiency, if a multiplicity is raised, the diffraction efficiency of a 
hologram will fall in inverse proportion to the square of a multiplicity. Therefore, also when raising a 
multiplicity, development of the record medium which can acquire to some extent high diffraction 
efficiency is desired. 
[0016] 

On the other hand, it is necessary to record the polymer film which has an azobenzene in a side chain on 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 2/8/06 



JP,2004-059897,A [DETAILED DESCRIPTION] 



Page 4 of 34 



the wavelength which can excite pi-pi * transition of an azobenzene from the mechanism described 
previously. Although it is effective to choose the high wavelength of absorption in order to raise record 
sensibility, another problem occurs in coincidence. If the big ingredient of absorption is used to record 
wavelength, the record light which carried out incidence will be absorbed with the molecule near the 
front face, and it will become impossible that is, to form an effective hologram throughout the direction 
of thickness of a medium. Furthermore, it becomes difficult by the absorption loss of a medium to 
realize high diffraction efficiency. Therefore, in order to attain thick- film-ization, maintaining high 
record sensibility and high diffraction efficiency, control of the coloring matter absorbed amount (the 
amount of light absorption) to record wavelength becomes important. 
[0017] 

Moreover, the magnitude and stability of an optical induction anisotropy (birefringence) of the polymer 
film which have an azobenzene used as the source of hologram formation in a side chain are influenced 
[ big ] by the thermal property of a polymer. Generally, the optical induced birefringence of an 
amorphous polymer is relatively small, and its record holdout is bad. On the other hand, the optical 
induced birefringence of crystallinity and a liquid crystallinity polymer is large, also to heat, is stable 
and excellent in record holdout. However, when crystallinity and the liquid crystallinity polymer film 
are thickened, the noise by dispersion resulting from a crystal increases, and there is a problem that an 
error occurs at the time of data read-out. The thickness of the polymer film which has an azobenzene in 
a side chain from such a problem when applying to holographic memory was 20 micrometers - about 40 
micrometers. Therefore, in order to prevent generating of a noise and to attain thick-film-ization, 
maintaining high record holdout, crystalline control of a polymer becomes important. 
[0018] 

It is in offering the material for optical recording (a photo-responsive polymer compound, a photo- 
responsive polymer constituent, polyester, etc.) which this invention can be made in view of the trouble 
of the above-mentioned conventional technique, and the 1st purpose of this invention can maintain high 
record sensibility and high diffraction efficiency by control of a coloring matter absorbed amount, and 
can attain thick-film-ization, and the raw material (dicarboxylic acid monomer) of those. Moreover, the 
2nd purpose of this invention is to offer the material for optical recording which can maintain high 
record holdout, and can prevent generating of a noise, and can attain thick-film-ization by crystalline 
control, and its raw material. Moreover, the 3rd purpose of this invention is by thick- film-izing a 
sensitization layer to offer the optical recording medium in which mass record is possible, without 
spoiling a recording characteristic. And the 4th purpose of this invention is to offer the optical recording 
regenerative apparatus in which record and playback of mass data are possible. 
[0019] 

[Means for Solving the Problem] 
(Material for optical recording) 

the line of the optical responsibility radical which geometrical-isomerism-izes the 1st photo-responsive 
polymer compound of this invention by optical exposure in order to attain the 1st purpose of the above, 
and liquid crystallinity - it is characterized by combining a meso gene radical as a side chain, moreover, 
the photo-responsive polymer compound with which the optical responsibility radical which 
geometrical-isomerism-izes the 1st photo-responsive polymer constituent of this invention by optical 
exposure was combined as a side chain and the line of liquid crystallinity — it is characterized by 
constituting a meso gene radical including the non-photo -responsive polymer compound combined as a 
side chain. 
[0020] 

In the 1st above-mentioned photo-responsive polymer compound and the 1st photo-responsive polymer 
constituent, although the thing containing an azobenzene frame, a stilbene frame, an azomethine frame, 
etc. is mentioned as an optical responsibility radical geometrical-isomerism-ized by optical exposure, it 
is desirable that the optical responsibility radical contains the azobenzene frame, moreover, the line of 
liquid crystallinity — as a meso gene radical, be [ what is necessary / just although it is used for the meso 
gene radical of usual low-molecular liquid crystal such as a KIS AN system, a pyrimidine system, a 
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dioxane system, and a cyclohexyl cyclohexane system, to the biphenyl system containing the ring of p 
(Para) permutation, a terphenyl system, a benzoate system a cyclohexyl carboxylate system, and phenyl 
cyclo ], it is desirable that the biphenyl frame is included. 
[0021] 

The 1st photo-responsive polymer compound of this invention and the 1st photo-responsive polymer 
constituent are equipped with the following descriptions (1). (1) lines of "liquid crystallinity, such as a 
biphenyl derivative, — by introducing meso gene radical", it made it possible to reinforce and fix the 
orientation change by the light of "the optical responsibility radicals geometrical-isomerism-ized by 
optical exposure", such as an azobenzene. namely, the line of "liquid crystallinity which is not 
geometrical-isomerism-ized — while controlling a coloring matter absorbed amount and reducing an 
absorption loss by introducing meso gene radical", high record sensibility and high diffraction efficiency 
are maintainable with the orientation property. Thereby, thick- film-ization is attained, in addition, the 
case of a photo-responsive polymer compound - the line of "liquid crystallinity - meso gene radical" 
can be introduced into the same intramolecular by copolymerization etc. moreover, the case of a photo- 
responsive polymer constituent - the line of "liquid crystallinity - blending the non-photo-responsive 
polymer compound which has meso gene radical" - the line of "liquid crystallinity - meso gene 
radical" can be introduced into a constituent. 
[0022] 

For example, the biphenyl derivative combined with the flexible alkyl chain functions as a meso gene in 
a liquid crystal condition. Therefore, it is possible to follow in footsteps of orientation change of an 
azobenzene and to carry out induction of the orientation change of a biphenyl derivative. Although it is 
necessary to reduce a coloring matter absorbed amount in order to realize a thick-film medium, it means 
sacrificing the magnitude and sensibility of an optical induction anisotropy direct for reducing a coloring 
matter absorbed amount. However, it is possible by introducing a biphenyl derivative into a side chain to 
reinforce and fix orientation change of an azobenzene. 
[0023] 

moreover, the line of the optical responsibility radical which geometrical-isomerism-izes the 2nd photo- 
responsive polymer compound of this invention by optical exposure at this ring including a ring to a 
principal chain in order to attain the 1st and 2nd purposes of the above, and liquid crystallinity - it is 
characterized by combining a meso gene radical as a side chain. 

moreover, the photo-responsive polymer compound with which the optical responsibility radical which 
geometrical-isomerism-izes the 2nd photo-responsive polymer constituent of this invention by optical 
exposure at this ring including a ring to a principal chain was combined as a side chain and a principal 
chain - a ring — containing - this ring - the line of liquid crystallinity - it is characterized by 
constituting a meso gene radical including the non-photo-responsive polymer compound combined as a 
side chain. 
[0024] 

the line of the optical responsibility radical geometrical-isomerism-ized by optical exposure in the 2nd 
above-mentioned photo-responsive polymer compound and the 2nd photo-responsive polymer 
constituent, and liquid crystallinity - as a meso gene radical, the same radical as the 1st photo- 
responsive polymer compound and the 1st photo-responsive polymer constituent can be mentioned. 
Moreover, as a high molecular compound which contains a ring in a principal chain, there is polyester 
obtained by carrying out the polycondensation of dicarboxylic acid and diols, such as a phthalic acid and 
isophthalic acid, for example. 
[0025] 

In addition to the above-mentioned description (1), the 2nd photo-responsive polymer compound of this 
invention and the 2nd photo-responsive polymer constituent are equipped with the following 
descriptions (2). (2) The side chain is combined with "rings", such as an isophthalic acid derivative fixed 
to the principal chain, and it is easy to control the crystallinity of a polymer by existence of the "ring" of 
a binding site. That is, crystallinity can be controlled by the "ring" in the binding site of a side chain, and 
high record holdout can be maintained, and generating of a noise can be prevented, and thick-film- 
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ization can be attained. 
[0026] 

Generally, an azobenzene side chain functions as a meso gene, and the polymer which has an 
azobenzene in a side chain shows liquid crystal phases, such as a nematic phase and a smectic phase, in 
many cases. 

As mentioned above, thick- film-izing is difficult for a liquid crystallinity polymer by the noise by 
dispersion, the polyester group by which the side chain was combined with the ring ~ the configuration 
of a principal chain - until [ from liquid crystal ] amorphous — it is possible to control the crystallinity 
easily. The maneuverability of a side chain is restricted by existence of "rings", such as an isophthalic 
acid derivative, and it is guessed that this is what has composition which a liquid crystal phase cannot 
take easily (the temperature requirement is narrow even if it has the liquid crystal phase) from the 
polymer to which a ring does not exist in a binding site. 
[0027] 

In addition to the above-mentioned description (1) and (2), the 3rd photo-responsive polymer compound 
and photo-responsive polymer constituent of this invention are further equipped with the following 
usefiil descriptions (3) for crystalline control. (3) It is possible to perform continuous crystalline control 
easily by introducing into the principal chain of the same molecule at coincidence the configuration unit 
which can form liquid crystallinity or a crystalline macromolecule, and the configuration unit which can 
form the macromolecule of amorphism, and changing the ratio. Furthermore, it was found out that the 
copolymerization ratio which also increases optical induced birefringence exists, reducing dispersion 
resulting from crystallinity so that it may explain in full detail in the example. Therefore, by having the 
description (3), it becomes possible to realize both reduction of dispersion and improvement in an 
optical induction anisotropy that were considered to have the relation of a trade-off until now, and the 
thick-film medium excellent in record holdout can be produced. 
[0028] 

the line of liquid crystallinity — as a raw material monomer for introducing a meso gene radical, the 
dicarboxylic acid monomer expressed with the following general formula (1) can be used. Without 
spoiling the optical recording nature of material for optical recording, this dicarboxylic acid monomer is 
useful, although a coloring matter absorbed amount is controlled: 
[0029] 
[Formula 6] 

O O 
II II 

x- c W c -x 





(Y) m 



[0030] 

X shows the acid residue or the halogen atom of the benzoic acid which is not permuted [ the phenyloxy 
radical which is not permuted / the benzyloxy radical which is not permuted / a low-grade alkyloxy 
radical, a permutation, or /, a permutation, or /, the acid residue of lower fatty acid, a permutation, or ] 
among said general formula (1). Y shows a hydrogen atom or a low-grade alkyl group. Z shows a 
hydrogen atom, a methyl group, a methoxy group, a cyano group, or a nitro group, m shows the integer 
of 1 to 3. n shows the integer of 2 to 18. 
[0031] 
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The dicarboxylic acid monomer shown by said general formula (1) can make the dicarboxylic acid 
derivative shown by the following general formula (2), and the biphenyl derivative shown by the 
following general formula (3) able to react by condensing agent's existence-ization, and can make it 
generate. 



[0032] 




[Formula 7] 
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[0033] 
[Formula 8] 



-»5C(3) 



[0034] 

X shows the acid residue or the halogen atom of the benzoic acid which is not permuted [ the phenyloxy 
radical which is not permuted / the benzyloxy radical which is not permuted / a low-grade alkyloxy 
radical, a permutation, or /, a permutation, or /, the acid residue of lower fatty acid, a permutation, or ] 
among said general formula (2). Y shows a hydrogen atom or a low-grade alkyl group, m shows the 
integer of 1 to 3. 
[0035] 

Q shows easily the atomic group from which it can be desorbed in response to nucleophilic substitution 
among said general formula (3) in Williamson's ether composition reaction condition. Z shows a 
hydrogen atom, a methyl group, a methoxy group, a cyano group, and a nitro group, n shows the integer 
of 2 to 18. 
[0036] 

As said non-photo-responsive polymer compound, the polyester expressed with the following general 
formula (4) can be used. This polyester is useful as a binder polymer which controls a coloring matter 
absorbed amount (coloring matter concentration), without spoiling optical recording nature. 
[0037] 
[Formula 9] 
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[0038] 

Y shows a hydrogen atom or a low-grade alkyl group among said general formula (4). Z shows a 
hydrogen atom, a methyl group, a methoxy group, a cyano group, or a nitro group. R shows a 
hydrocarbon chain including the aromatic series which is not permuted [ a permutation or ], aliphatic 
series, or both, m shows the integer of 1 to 3. n shows the integer of 2 to 18. p shows the integer of 5 to 
2000. Moreover, it is desirable that R in a general formula (4) is equipped with the configuration unit 
which can form liquid crystallinity or a crystalline macromolecule, and the configuration unit which can 
form the macromolecule of amorphism, and it is more desirable that it is the functional group shown by 
the following general formula (5). 
[0039] 

[Formula 10] 



tux (TO, 



-«3t(5) 



[0040] 

U shows the low-grade alkynyl group which is not permuted [ the low-grade alkenyl radical which is not 
permuted / the low-grade alkyl group which is not permuted / a hydrogen atom, a halogen atom, a 
permutation, or /, a permutation, or /, a permutation, or ] among said general formula (5). T shows 
sulfone association, sulfoxide association, ether linkage, thioether association, permutation imino 
association, or ketone association, q shows the integer of 1 to 4. 1 shows the integer of 2 to 18. 
[0041] 

The polyester which consists of a repeat unit shown by the following general formula (6) as said photo- 
responsive polymer compound can be used. The copolymerization polymer with this azobenzene 
derivative is very useful as material for optical recording which constitutes the sensitization layer of the 
thick film of an optical recording medium. 
[0042] 

[Formula 11] 
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[0043] 

Y and Y' shows a hydrogen atom or a low-grade alkyl group independently respectively among said 
general formula (6). Z and Z' shows a hydrogen atom, a methyl group, a methoxy group, a cyano group, 
and a nitro group independently respectively. R shows a hydrocarbon chain including the aromatic series 
which is not permuted [ a permutation or ], aliphatic series, or both, m and m' shows the integer of 1 to 3 
independently respectively, n and n' shows the integer of 2 to 18 independently respectively, p shows the 
integer of 5 to 2000. x and y express the rate of an abundance ratio of a repeat unit, respectively, are 0< 
x<=l and 0<=y<l, and fill the relation of x+y=l. Moreover, it is desirable that R in said general formula 
(6) is equipped with the configuration unit which can form liquid crystallinity or a crystalline 
macromolecule, and the configuration unit which can form the macromolecule of amorphism, and it is 
more desirable that it is the functional group shown by said general formula (5). 
[0044] 

The polyester expressed with said general formula (6) can make the dicarboxylic acid monomer shown 
by said general formula (1), the optical responsibility dicarboxylic acid monomer shown by the 
following general formula (7), and the diol compound shown by the following general formula (8) able 
to react under existence of a suitable catalyst, and can be obtained. 
[0045] 

[Formula 12] 




-&St(7) 



[0046] 

[Formula 13] 
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[0047] 

X shows the acid residue or the halogen atom of the benzoic acid which is not permuted [ the phenyloxy 
radical which is not permuted / the benzyloxy radical which is not permuted / a low-grade alkyloxy 
radical, a permutation, or /, a permutation, or /, the acid residue of lower fatty acid, a permutation, or ] 
among said general formula (7). Y shows a hydrogen atom or a low-grade alkyl group. Z shows a 
hydrogen atom, a methyl group, a methoxy group, a cyano group, and a nitro group, m shows the integer 
of 1 to 3. n shows the integer of 2 to 18. 
[0048] 

U shows the low-grade alkynyl group which is not permuted [ the low-grade alkenyl radical which is not 
permuted / the low-grade alkyl group which is not permuted / a hydrogen atom, a halogen atom, a 
permutation, or /, a permutation, or /, a permutation, or ] among said general formula (8). T shows 
sulfone association, sulfoxide association, ether linkage, thioether association, permutation imino 
association, or ketone association, q shows the integer of 1 to 4. 1 shows the integer of 2 to 18. 
[0049] 

Especially the thing for which the polyester which consists of a repeat unit shown by the following 
general formula (10) as said photo-responsive polymer compound is used is desirable. The 
copolymerization polymer with this azobenzene derivative is very useful as material for optical 
recording from which crystalline control is easy and constitutes the sensitization layer of the thick film 
of an optical recording medium with the ratio of the configuration units Rl and R2 of a principal chain. 
[0050] . 
[Formula 14] . 
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[0051] 

Rl expresses the configuration unit which can form liquid crystallinity or a crystalline macromolecule 
among said general formula (10), and R2 expresses the configuration unit which can form the 
macromolecule of amorphism. Y and Y* shows a hydrogen atom or a low-grade alkyl group 
independently respectively. Z and Z f shows a hydrogen atom, a methyl group, a methoxy group, a cyano 
group, and a nitro group independently respectively. R shows a hydrocarbon chain including the 
aromatic series which is not permuted [ a permutation or ], aliphatic series, or both, m and m f shows the 
integer of 1 to 3 independently respectively, n and n' shows the integer of 2 to 18 independently 
respectively, x, and y, r and s express the rate of an abundance ratio of a repeat unit, respectively. 
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It is 0< x<=l and 0<=y<l, and the relation of x+y=l is filled. It is 0<=r<=l and 0<=s<=l, and the 

relation of r+s=l is filled. 

[0052] 

The polyester expressed with said general formula (10) can make the diol compound shown by the 
dicarboxylic acid monomer shown by said general formula (1), the optical responsibility dicarboxylic 
acid monomer shown by said general formula (7), and said two kinds of general formulas (8) able to 
react under existence of a suitable catalyst, and can be obtained. 
[0053] 

(Optical recording medium) 

In order to attain the 3rd purpose of the above, the optical recording medium of this invention is 
equipped with the sensitization layer containing the photo-responsive polymer compound or photo- 
responsive polymer constituent of this invention, and is characterized by recording information on this 
sensitization layer using at least one of the absorption change by optical exposure, refractive-index 
change, and the formation of a form status change. Moreover, the optical recording medium of this 
invention is equipped with the sensitization layer containing the polyester of this invention, and is 
characterized by recording information on this sensitization layer using at least one of the absorption 
change by optical exposure, refractive-index change, and the formation of a form status change. 
[0054] 

In the optical recording medium of this invention, a coloring matter absorbed amount and crystallinity 
are controlled using the above-mentioned material for optical recording (a photo-responsive polymer 
compound, a photo-responsive polymer constituent, polyester), and the sensitization layer of a thick film 
can be formed, without spoiling a recording characteristic. For example, thick-film-izing of 50 
micrometers or more is also possible. Thereby, mass record is attained. In addition, as for the 
sensitization layer which consisted of above-mentioned material for optical recording, it is desirable that 
a thermotropic liquid crystal phase is not shown. 
[0055] 

Moreover, a hologram is recordable on the optical recording medium of this invention. For example, a 
hologram is independently recordable respectively by the case where the polarization direction of 
incidence body light and a reference beam is mutually parallel, and the case of being mutually 
perpendicular. Moreover, a hologram is recordable with the amplitude, phase, and the polarization 
direction of body light. 
[0056] 

(Optical recording regenerative apparatus) 

In order to attain the 4th purpose of the above, the optical recording regenerative apparatus of this 
invention is characterized by using the optical recording medium of this invention and performing 
informational record and/or playback. Since the optical recording medium of this invention in which 
mass record is possible is used in the optical recording regenerative apparatus of this invention, record 
and playback of mass data are possible. 
[0057] 

[Embodiment of the Invention] 

Hereafter, the gestalt of operation of this invention is explained to a detail. 
[Material for optical recording] 
(Dicarboxylic acid monomer) 

The dicarboxylic acid monomer of this invention expressed with the following general formula (1) is 

explained. 

[0058] 

[Formula 15] 
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[0059] 

X shows the acid residue or the halogen atom of the benzoic acid which is not permuted [ the phenyloxy 
radical which is not permuted / the benzyloxy radical which is not permuted / a low-grade alkyloxy 
radical, a permutation, or /, a permutation, or /, the acid residue of lower fatty acid, a permutation, or ] 
among a general formula (1). Also in these, the phenyloxy radical which is not permuted [ a low-grade 
alkyloxy radical a permutation, or ], the acid residue of lower fatty acid, and a halogen atom are 
desirable. As this substituent, a methyl group, an ethyl group, a halogen atom, a cyano group, etc. are 
mentioned. 
[0060] 

As said low-grade alkyloxy radical, a hydroxy group, a methyloxy radical, an ethyloxy radical, etc. are 
mentioned. As said benzyloxy radical, a benzyloxy radical, a methylbenzyl oxy-radical, an ethyl 
benzyloxy radical, a chloro benzyloxy radical, etc. are mentioned. As said phenyloxy radical, a 
phenyloxy radical, a methylphenyloxy radical, an ethylphenyloxy radical, a chlorophenyl oxy-radical, 
etc. are mentioned. As acid residue of said lower fatty acid, an acetyloxy radical, a chloroacetyloxy 
radical, a fluoro acetyloxy radical, a trifluoro acetyloxy radical, a cyano acetyloxy radical, etc. are 
mentioned. As acid residue of said benzoic acid, a benzoyloxy radical, a chlorobenzo yloxy radical, a 
fluorobenzo yloxy radical, a cyano benzoyloxy radical, etc. are mentioned. A chlorine atom, a bromine 
atom, etc. are mentioned as said halogen atom. 
[0061] 

Y shows a hydrogen atom or a low-grade alkyl group among a general formula (1). As this low-grade 
alkyl group, a methyl group, an ethyl group, a propyl group, etc. are mentioned. Z shows a hydrogen 
atom, a methyl group, a methoxy group, a cyano group, and a nitro group, m — the integer of 1 to 3 — 1 
is shown preferably, n - the integer of 2 to 18 - the integer of 4 to 12 is shown preferably. 
[0062] 

The dicarboxylic acid monomer shown by said general formula (1) makes the biphenyl derivative shown 
by the dicarboxylic acid derivative shown by the following general formula (2), and the following 
general formula (3) react under existence of a condensing agent, and is manufactured. 
[0063] 

[Formula 16] 
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[0064] 

X, Y, and m are the same as that of X, Y, and m in a general formula (1) among a general formula (2). 
[0065] 

[Formula 17] 



-ft*<3> 



[0066] 

Q shows easily the atomic group from which it can be desorbed in response to nucleophilic substitution 
among a general formula (3) in an ether composition reaction condition. In said ether composition 
reaction condition, a halogen atom, a tosyl group, a trifluoro acetyloxy radical, etc. are easily mentioned 
in response to nucleophilic substitution as a group from which it can be desorbed. Also in these, a 
bromine atom and a tosyl group are desirable. Z shows a hydrogen atom, a methyl group, a methoxy 
group, a cyano group, and a nitro group among a general formula (3). n the integer of 2 to 18 ~ the 
integer of 4 to 12 is shown preferably. 
[0067] 

As said condensing agent, sodium-hydroxide, potassium-hydroxide, sodium-carbonate, sodium- 
hydrogencarbonate, potassium carbonate, potassium-hydrogencarbonate, triethylamine, tributylamine, 
pyridine, 1, and 8-diaza [5, 40] bicyclo-undecene-7 grade is mentioned. Also in these, potassium 
carbonate, triethylamine 1, and 8-diaza [5, 40] bicyclo undecene -7 are desirable. 
(Binder polymer) 

Next, the polyester of this invention expressed with the following general formula (4) is explained. 
This polyester is a new molecular entity and can be used as a binder polymer for coloring matter 
concentration control. 
[0068] 

[Formula 18] 
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[0069] 

Y, Z, m, and n are the same as that of Y, Z, m, and n in said general formula (1) among a general 
formula (4). p ~ 5 to 2000 ~ desirable - 5 to 500 ~ the integer of 10 to 100 is shown more preferably. R 
shows a hydrocarbon chain including the aromatic series which is not permuted [ a permutation or ], 
aliphatic series, or both. The crystallinity of a polymer is influenced by the structure of R of this 
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principal chain section. As a substituent, a methyl group, an ethyl group, a hydroxy group, a methoxy 
group, an ethoxy radical, a chlorine atom, etc. are mentioned. The following structure expression etc. is 
held as a hydrocarbon chain including the aromatic series which is not permuted [ said permutation or ], 
aliphatic series, or both. 
[0070] 

[Formula 19] 

-Q- -CH,-®-CH,- _^ c „, c „,_ 
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[0071] 

A hydrocarbon chain including the aromatic series which is not permuted [ said permutation or ], 
aliphatic series, or both may contain the atomic group (henceforth the atomic group of two functionality 
including a hetero atom team) of two functionality containing a hetero atom for sulfone association, 
sulfoxide association, ether linkage, thioether association, permutation imino association, ketone 
association, etc. 
[0072] 

As a hydrocarbon chain including the aromatic series which is not permuted [ the permutation 
containing the atomic group of two functionality including said hetero atom team, or ], aliphatic series, 
or both, the functional group shown by the following general formula (5) and (5-a) - (5-d) is mentioned. 
Also in these, the functional group shown by the following general formula (5) is desirable. As a 
functional group shown by the following general formula (5), the functional group shown by the 
following general formula (5-d) is desirable. 
[0073] 

[Formula 20] 
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[0074] 

[Formula 21] 
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[0075] 

U shows the low-grade alkynyl group which is not permuted [ the low-grade alkenyl radical which is not 
permuted / the low-grade alkyl group which is not permuted / a hydrogen atom, a halogen atom, a 
permutation, or /, a permutation, or /, a permutation, or ] among a general formula (5). A low-grade alkyl 
group is desirable also in these. As this substituent, a hydrogen atom, a fluorine atom, a chlorine atom, 
an alkyl group, etc. are mentioned. 

As said halogen atom and a low-grade alkyl group, it is the same as that of said mentioned thing. A 
vinyl group etc. is mentioned as said low-grade alkenyl radical. A propargyl radical etc. is mentioned as 
said low-grade alkynyl group. 
[0076] 

T shows direct coupling, sulfone association, sulfoxide association, ether linkage, thioether association, 
permutation imino association, or ketone association among a general formula (5) and (5-a) - (5-d). Also 
in these, sulfone association, ether linkage, and ketone association are desirable, the inside of a general 
formula (5), and q - the integer of 1 to 4 - the integer of 1 to 2 is shown preferably, the inside of a 
general formula (5), and 1 — the integer of 2 to 18 - the integer of 4 to 10 is shown preferably. 
Moreover, it is the same as that of 1 in general formula (5-b) - (5-d). 
[0077] 

The polyester shown by said general formula (4) is the following, and can be made and compounded. 
The derivative of the isophthalic acid shown with the following compound (1) which is one sort of the 
dicarboxylic acid monomer shown by said general formula (1) can be led to the polyester which 
combined the biphenyl derivative with the side chain by condensing like the diester of usual aromatic 
series dicarboxylic acid with aliphatic series diols various on suitable conditions, the diol containing a 
ring, and a bisphenol. For example, it can be made to be able to react by the diols guided from the 
bisphenol compound shown by the following general formula (8), and the elevated-temperature 
polycondensation method by the ester interchange, and the polyester compound shown by the following 
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general formula (9) which is one sort of the polyester shown by said general formula (4) can be 
compounded. Under the present circumstances, a better result will be obtained if the known reaction 
catalyst confirmed in the elevated-temperature polycondensation method by ester interchanges, such as 
calcium acetate, zinc acetate, and antimony oxide, as a reaction catalyst is used. 
[0078] 

[Formula 22] 
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[0079] 

[Formula 23] 
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[0080] 

[Formula 24] 
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[0081] 

U, T, q, and 1 are the same as that of U, T, q, and 1 in a general formula (5) among a general formula (8) 
and (9). Moreover, p in a general formula (9) is the same as that of p in a general formula (4). 
[0082] 

(Optical responsibility polymer) 
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Next, the polyester of this invention shown by the following general formula (6) is explained. This 
polyester is a new molecular entity and can be used as an optical responsibility polymer. 
[0083] 

[Formula 25] 
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[0084] 

among a general formula (6), Y and Y f may be the same, or may differ, and is the same as that of Y in a 
general formula (4). Z and T may be the same, or may differ, and is the same as that of Z in a general 
formula (4). R is the same as that of R in a general formula (4), and the crystallinity of a polymer is 
influenced by the structure of R of this principal chain section, m and m' may be the same, or may differ, 
and is the same as that of m in a general formula (4). n and n f may be the same, or may differ, and is the 
same as that of n in a general formula (4). p is the same as that of p in a general formula (4). x and y 
express the rate of an abundance ratio of a repeat unit, respectively, are 0< x<=l and 0<=y<l, and fill 
the relation of x+y=l. 
[0085] 

The polyester shown by said general formula (6) The derivative of the isophthalic acid shown with said 
compound (1) which is one sort of the dicarboxylic acid monomer shown by said general formula (1), 
The derivative of the isophthalic acid shown with the compound (2) containing the azobenzene which is 
one sort of the dicarboxylic acid monomer shown by said general formula (7), By mixing the diols 
guided from the bisphenol compound shown by said general formula (8) in a suitable amount, and 
making it react by the elevated-temperature polycondensation method by the ester interchange described 
previously A biphenyl derivative and an azobenzene derivative can be led to the polyester combined 
with the side chain. 
[0086] 

Here, the absorption coefficient of**** responsibility polyester is controllable by adjusting the ratio of 
two sorts of said dicarboxylic acid monomers according to a medium design. As for a ratio x, it is 
desirable to design from the influence of the azobenzene derivative which can carry out induction of the 
orientation change of a biphenyl derivative, and a viewpoint of the number of azobenzene units 
contained in a monad. That is, 0.0005 (l/p)-0.5 (an azobenzene derivative and a biphenyl derivative are 
1:1) are desirable, and 0.05-0.5 are more desirable. 
[0087] 

Next, the polyester of this invention shown by the following general formula (10) is explained. This 
polyester is also a new molecular entity and can be used as an optical responsibility polymer. 
[0088] 

[Formula 26] 
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[0089] 

Rl expresses the configuration unit which can form liquid crystallinity or a crystalline macromolecule 
among R in a general formula (4) among a general formula (10). Moreover, R2 expresses the 
configuration unit which can form the macromolecule of amorphism among R in a general formula (4). 
The crystallinity of a polymer is influenced by the structure of this principal chain section. That is, the 
crystallinity of a polymer is influenced by the structure and the ratio of the configuration units Rl and 
R2 of a principal chain. With the configuration unit which can form aforementioned liquid crystallinity 
or an aforementioned crystalline macromolecule The polymer which carried out the polymerization 
using one sort of principal chain configuration units is what gives the liquid crystallinity or the 
crystalline polymer in which a liquid crystal phase or the melting point is shown. For example, - (4 and 
4 f -carbonyl diphenylene dioxy) JIHEKISA Norian, 6 whose T is the ether linkage, 6 and 6 ? 6'-(4 and 4'- 
oxydiphenylene dioxy) JIHEKISA Norian, etc. whose T in said general formula (8) is ketone association 
are mentioned. The amorphous polymer which, as for the configuration unit which can form the 
macromolecule of amorphism, the polymer which carried out the polymerization using one sort of 
principal chain configuration units does not show the melting point is given, and 6 and 6'-(4 and 4'- 
sulfonyl diphenylene dioxy) JIHEKISA Norian whose T in said general formula (8) is sulfone 
association is mentioned. 
[0090] 

Y and Y f may be the same, or may differ, and is the same as that of Y in a general formula (4). Z and Z f 
may be the same, or may differ, and is the same as that of Z in a general formula (4). m and m f may be 
the same, or may differ, and is the same as that of m in a general formula (4). 

n and n' may be the same, or may differ, and is the same as that of n in a general formula (4). p shows 
the integer of 5 to 2000. x, and y, r and s express the rate of an abundance ratio of a repeat unit, 
respectively. It is 0< x<=l and 0<=y<l, and the relation of x+y=l is filled. It is 0<=r<=l and 0<=s<=l, 
and the relation of r+s=l is filled. 
[0091] 

The polyester shown by said general formula (10) The derivative of the isophthalic acid shown with said 
compound (1) which is one sort of the dicarboxylic acid monomer shown by said general formula (1), 
The derivative of the isophthalic acid shown with the compound (2) containing the azobenzene which is 
one sort of the dicarboxylic acid monomer shown by said general formula (7), By mixing two sorts of 
diols guided from the bisphenol compound shown by said general formula (8) in a suitable amount, and 
making it react by the elevated-temperature polycondensation method by the ester interchange described 
previously A biphenyl derivative and an azobenzene derivative can be led to the polyester combined 
with the side chain. 
[0092] 

Here, the crystallinity of**** responsibility polyester is controllable by adjusting the ratio of the 
configuration unit of two kinds of said principal chains according to a medium design. From a viewpoint 
of a recording characteristic and dispersion, as for a ratio r, 0.2-0.95 are desirable, and 0.5-0.9 are more 
desirable. 
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[0093] 

[Formula 27] 




[0094] 

(Synthetic example of a binder polymer) 

Dicarboxylic-acid monomer: Composition of 5- {6-[4-(4-cyanophenyl) phenoxy] hexyloxy} diethyl 
isophthalate 

(1) Composition of a 4-(6-BUROMO hexyloxy)-4'-cyano biphenyl 

4-hydroxy-4 , -cyano biphenyl 0.2mol (39g), 1, and 6-dibromo hexane 2mol (487.5g), 1.45 mol [ of 
anhydrous potassium carbonate ] (200g), and acetone 800ml is put into the 21. three-neck flask equipped 
with the mechanical stirrer, and it flowed back for 20 hours and was made to react using a water bath. 
Insoluble salts were filtered and removed after cooling to a room temperature. Hexane 500ml is put in, 
after condensing to about about 1/2 using a rotary evaporator, heating stirring and after that, it cools 
slowly to a room temperature, and further, it was left in the freezer and it was crystallized. After suction 
filtration, reduced pressure drying was washed and carried out by n-hexane, and the crude specified 
substance was obtained. 85% (61.3g) of yield, further, it recrystallized from ethanol and the purification 
specified substance 4-(6-BUROMO hexyloxy)-4'-cyano biphenyl was obtained. 58% (41. 8g) of yield 
[0095] 

(2) Composition of 5 -hydroxy diethyl isophthalate 

One mol [ of 5 -hydroxy isophthalic acid ] (182.4g) and ethanol 1500ml and 10ml of concentrated 
sulfuric acid are put into a 21. three-neck flask, and it flowed back for 24 hours and was made to react 
using a water bath. After reaction termination, the system was condensed until about 1/was set to 2 by 
the rotary evaporator. The obtained solution was fed into about 20% of cold sodium-hydrogencarbonate 
water solution, and the massive white crude specified substance was deposited. This was carried out the 
** exception and carried out reduced pressure drying. 

96% (229g) of yield. Furthermore, it recrystallized from ethanol and 5 -hydroxy diethyl isophthalate was 

obtained. 80% (1 90g) of yield. 

[0096] 

(3) ~ (-- diethyl isophthalate: which supported the cyano biphenyl - 5-{6-[4-(4-cyanophenyl) phenoxy] 
hexyloxy} diethyl isophthalate — ) — composition 

4-(6-BUROMO hexyloxy)-4'-cyano biphenyl 0.08mol (28.8g), 0.08 mol [ of 5-hydroxy diethyl 
isophthalate ] (16.6g), 0.12 mol [ of anhydrous potassium carbonate ] (19.2g), and acetone 400ml is put 
into all. three-neck flask, and it flowed back for 24 hours and was made to react using a water bath. 
Reduced pressure drying of the precipitate which flows into about 41. pure water, and turns into the 
crude specified substance was filtered, taken out and carried out after radiationnal cooling. 90% (37g) of 
yield. It was made to recrystallize with an acetone after that, and the diethyl isophthalate which 
supported the cyano biphenyl through the hexyl group which is the purpose compound was obtained. 
73% (30g) of yield. Nuclear magnetic resonance (NMR) was measured about the obtained compound. A 
measurement result is shown below. Moreover, the peak corresponding to molecular weight 515.6 was 
checked as a result of mass analysis (Mass Spectrometry). 
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[0097] 

[Formula 28] 



a b ? f ? b a 

H,CH ! C0C- r >^,.C0CH J CH, 

)l 

[ c d e e d c //~\\ // V 

aaii ou r»u r»u nu r>u n — e I V--< ! ) 



I c a e e □ c // N \ A 
OCH J CH J CH J CH l CH 2 CHj0-^J / )--<^_ j-CN 



<S in ppm 



a bcjefj 



1.41 4.40 4.05 1.86 1.58 8.26 7.74 7.00 7.71 7.62 7.74 



[0098] 

Principal-chain section monomer: Composition of 6 and 6'-(4 and 4'-sulfonyl diphenylene dioxy) 
JIHEKISA Norian 

Take 4 and 4'-sulfonyl diphenol 0.3mol (82.3g), 6-chloro-l-hexanol 0.66mol (90.2g), and 0.7 mols (97g) 
of anhydrous potassium carbonate, 250ml of N.N-dimethylformamide is made to add and stir, and it is 
made to suspend. A system is heated at 160 degrees C using an oil bath, and is made to react for 24 
hours. Then, the quality of a white powdered material which supplied to the water containing a small 
amount of hydrochloric acid, and was generated is dried a ** exception, and the crude specified 
substance is obtained. This is recrystallized from a water-N.N-dimethylformamide system and refined 6 
and 6'-(4 and 4'-sulfonyl diphenylene dioxy) JIHEKISA Norian is obtained. 89% (120g) of yield. About 
the obtained compound, measurement of an infrared absorption spectrum (IR) and nuclear magnetic 
resonance (NMR) was performed. A measurement result is shown below. 

IR: 2937cm-l (CH telescopic motion), 1594cm- 1 (C=C), 1252cm-l (C-O-C), and 1149cm-l (S=0) 
[0099] 

[Formula 29] 
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[0100] 

The binder polymer for coloring-matter concentration control (1): Composition of the polyester which 
has a cyano biphenyl in a side chain 

It is made to react by about 10 Torr(s) at 160 degrees C for 20 minutes for 2 hours, stirring and heating 
[ take to the 300ml three-neck flask equipped with a vacuum decompression device and stirring 
equipment, ] 0.005 mol [ of 5-{6-[4-(4-cyanophenyl) phenoxy] hexyloxy} diethyl isophthalate ] (2.58g), 
6, and 6'-(4 and 4 f -sulfonyl diphenylene dioxy) JIHEKISA Norian 0.005mol (2.25g), and 0.05g of 
acetic-anhydride zinc under nitrogen-gas-atmosphere mind. Subsequently, a temperature up is carried 
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out to 180 degrees C, decompressing a system to 2Torr(s) gradually over 30 minutes. It is made to 
dissolve in chloroform after reaction termination, a solution is thrown into a methanol, and a crude 
polymer is taken out. After making this reprecipitate once again, boiling washing is carried out with a 
heat methanol and hot water, a ** exception, reduced pressure drying is carried out and target polyester 
is obtained. 82% (3.96g) of yield. The obtained polyester was number average molecular weight 8244, 
the glass transition temperature of 53 degrees C, and a transparent amorphous polymer. 
[0101] 

(Synthetic example of an optical responsibility polymer) 

The optical responsibility dicarboxylic-acid monomer which supported the methyl azobenzene: 
Composition of 5-{6-[4-(4-methyl phenylazo) phenoxy] hexyloxy} diethyl isophthalate 

(1) (composition of a 4-hydroxy-4'-methyl azobenzene) 

Put 750ml of 6 convention hydrochloric acids into a 31. beaker, and put in and stir p-anisidine (4- 
methylaniline) 107g (one mol) broken finely here, it is made to suspend enough, 300g of**** is added 
here, and a system is cooled. On the other hand, 80g (1.16 mols) of sodium nitrites is dissolved in 500ml 
of water. It supplies in suspension, sodium-nitrite covering [ 400ml ] it about 20 minutes, and this 
solution is stirred around 5 degrees C after dropping termination for 1 hour. The thing which made 11. of 
2 convention pottasium hydroxide solution dissolve phenol 94g (one mol) in this solution is added 
gradually, and an after [ mixing ] 1 evening reaction is carried out. Carry out precipitate generated after 
reaction termination a ** exception, it is made to dry under reduced pressure, and crude 4-hydroxy-4'- 
methyl azobenzene 210g (almost quantitive) is obtained. Especially this thing was used for the next 
reaction, without refining. In addition, the maximum absorption wavelength (lambdamax) of this 
compound was 345nm. 
[0102] 

(2) (composition of a 4-(6-BUROMO hexyloxy)-4'-methyl azobenzene) 

4-hydroxy-4'-methyl azobenzenes [ which were compounded like an example ]g [ 42.4 ] (0.2 mols) and 
1 and 6-dibromo hexane 448g (two mols) and 212g (1.5 mols) of anhydrous potassium carbonate are 
taken, acetone 800ml is added to the 21. three-neck flask equipped with the mechanical stirrer, and it is 
made to stir and suspend it. This system of reaction is heated until an acetone flows back, and 
hydroxyazobenzene and bromohydrocarbon are made to react. After making it react for 20 hours, 
insoluble salts are carried out a ** exception and removed, and a system is condensed until about 1/is set 
to 3 by the rotary evaporator. The 4-(6-BUROMO hexyloxy)-4'-methyl azobenzene generated when this 
system was cooled in the refrigerator crystallizes. After filtering a product, and carrying out sequential 
washing by a small amount of cold acetone, the cold ether, and n-hexane, reduced pressure drying is 
carried out and crude 4-(6-BUROMO hexyloxy)-4'-methyl azobenzene 38. lg is obtained. (50.8% of 
yield) . 

This was ******ed from ethanol and 4-(6-BUROMO hexyloxy)-4 , -methyl azobenzene 32g (42% of 
yield) was obtained. The purity of analysis by high performance chromatography to this thing was 
98.6% or more. 
[0103] 

(3) (composition of 5-{6-[4-(4-methyl phenylazo) phenoxy] hexyloxy} diethyl isophthalate) 

16.6g (0.07 mols) of 5-hydroxy diethyl isophthalate, 4-(6-BUROMO hexyloxy)-4'-methyl azobenzene 
26. lg (0.07 mols), and 15. lg (0.1 1 mols) of anhydrous potassium carbonate are taken to a 11. three-neck 
flask, and acetone 300ml is added to it here. Heating reflux is carried out for 24 hours, and this system is 
made to react. The system after reaction termination is supplied to 1500ml of cold water, and reduced 
pressure drying of the generated 5-{6-[4-(4-methyl phenylazo) phenoxy] hexyloxy} diethyl isophthalate 
is carried out a ** exception. 83% (35. lg) of yield. This is ******ed twice from an acetone and 30.1g 
(80.1%) of 5-{6-[4-(4-methyl phenylazo) phenoxy] hexyloxy} diethyl isophthalate which is the 
specified substance is obtained. The purity of analysis by high performance chromatography to this 
thing was 98.5% or more. About the obtained compound, measurement of an infrared absorption 
spectrum (IR) and nuclear magnetic resonance (NMR) was performed. A measurement result is shown 
below. 
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IR: 2938cm-l (CH telescopic motion), 1716cm-l (ester C=0), 1601cm-l (C=C), 1580cm-l (N=N), and 

1 246cm- 1 (C-O-C) 

[0104] 

[Formula 30] 
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[0105] 

Optical responsibility polymer: Composition of the polyester which has a cyano biphenyl and a methyl 
azobenzene in a side chain 

As a dicarboxylic acid monomer which supported the cyano biphenyl, 5-{6-[4-(4-cyanophenyl) 
phenoxy] hexyloxy} diethyl isophthalate, As an optical responsibility dicarboxylic acid monomer which 
supported the methyl azobenzene As 5-{6-[4-(4-methyl phenylazo) phenoxy] hexyloxy} diethyl 
isophthalate and a principal chain section monomer Four sorts of polymers from which the 
copolymerization ratio of a coloring matter (methyl azobenzene) side chain differs were compounded 
using the same approach as the example of the polyester composition described previously using 6 and 
6'-(4 and 4 f -sulfonyl diphenylene dioxy) JIHEKISA Norian. Table 1 is asked for the mixed ratio of the 
ingredient in each composition. Moreover, the structure expression of the compounded polyester is 
shown below. The yield of each obtained polymer, number average molecular weight, and glass 
transition temperature are shown in Table 2. These polymers were transparent amorphous polymers 
without dispersion. 
[0106] 
[Table 1] 
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[0107] 

[Formula 31] 




[0108] 
[Table 2] 
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[0109] 

Optical responsibility polymer: Composition of the polyester which has a cyano biphenyl and a methyl 
azobenzene in a side chain including two sorts of principal chain configuration parts 
As a dicarboxylic acid monomer which supported the cyano biphenyl, 5-{6-[4-(4-cyanophenyl) 
phenoxy] hexyloxy} diethyl isophthalate, As an optical responsibility dicarboxylic acid monomer which 
supported the methyl azobenzene As 5-{6-[4-(4-methyl phenylazo) phenoxy] hexyloxy} diethyl 
isophthalate and a principal chain section monomer 6 and 6'-(4 and 4 ! -sulfonyl diphenylene dioxy) 
JIHEKISA Norian, And six sorts of polymers from which the copolymerization ratio of a principal chain 
section monomer differs were compounded using the same approach as the example of the polyester 
composition described previously using 6 and 6 f -(4 and 4'-oxydiphenylene dioxy) JIHEKISA Norian 
compounded by the same approach as this. The structure expression of the compounded polymer is 
shown below, the ratio r of the principal chain section monomer which the ratio x of an optical 
responsibility side chain is 0.1, and has ether linkage ~ 0, 0.1, 0.5, 0.8, and 0. — it is 9 and 1.0. 
[0110] 

[Formula 32] 
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[0111] 
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[Optical recording medium] 
(Component of a sensitization layer) 

The optical recording medium of this invention is equipped with the sensitization layer which consisted 

of predetermined material for optical recording. 

[0112] 

the line of the optical responsibility radical geometrical-isomerism-ized by optical exposure as material 
for optical recording, and liquid crystallinity — the photo-responsive polymer compound with which the 
meso gene radical was combined as a side chain can be used, the line of the liquid crystallinity which is 
not geometrical-isomerism-ized in a compound - while controlling a coloring matter absorbed amount 
by introducing a meso gene radical, the orientation change by the optical exposure of an optical 
responsibility radical can be reinforced and fixed. Thereby, it follows, and thick- film-ization can be 
attained, maintaining good record sensibility, the line of the optical responsibility radical geometrical- 
isomerism-ized by optical exposure also in this at this ring including a ring to a principal chain, and 
liquid crystallinity - especially the photo-responsive polymer compound with which the meso gene 
radical was combined as a side chain is desirable. The side chain is combined with the ring fixed to the 
principal chain with this compound, and crystalline control of a polymer is easy. Therefore, thick-film- 
ization can be attained, maintaining high record holdout. 
[0113] 

Moreover, the photo-responsive polymer compound which introduced into the principal chain of the 
same molecule at coincidence the configuration unit which can form liquid crystallinity or a crystalline 
macromolecule, and the configuration unit which can form the macromolecule of amorphism as material 
for optical recording is desirable. It is possible to perform continuous crystalline control easily by 
changing the percentage of the principal chain section with this compound. Moreover, the 
copolymerization ratio which also increases optical induced birefringence also exists, reducing 
dispersion resulting from crystallinity. Therefore, it is possible to realize both reduction of dispersion 
and improvement in an optical induction anisotropy, higher record holdout can be maintained, and thick- 
film-ization can be attained to coincidence. 
[0114] 

Here, as a high molecular compound which contains a ring in a principal chain, the polyester obtained 
by carrying out the polycondensation of dicarboxylic acid and diols, such as a phthalic acid and 
isophthalic acid, is mentioned, for example. Moreover, the isomerization radical containing an 
azobenzene frame is mentioned as an optical responsibility radical geometrical-isomerism-ized by 
optical exposure, the line of liquid crystallinity - as a meso gene radical, a meso gene radical with a 
geometric cylindrical configuration is mentioned including a biphenyl frame. 
[0115] - 

Thus, as an optical responsibility polymer by which coloring matter concentration was controlled, the 
optical responsibility polyester (copolymer) shown by said general formula (6) obtained by 
copolymerizing the dicarboxylic acid monomer containing a biphenyl frame and the dicarboxylic acid 
monomer containing an azobenzene frame can be used suitably, for example. 
[0116] 

moreover, the photo-responsive polymer compound with which the optical responsibility radical 
geometrical-isomerism-ized by optical exposure was combined as a side chain as material for optical 
recording and the line of liquid crystallinity ~ the photo-responsive polymer constituent with which the 
meso gene radical was constituted including the non-photo-responsive polymer compound combined as 
a side chain can also be used, the line of the liquid crystallinity which is not geometrical-isomerism-ized 
~ a coloring matter absorbed amount is controllable also by blending the non-photo-responsive polymer 
compound which has a meso gene radical as a binder polymer to the polymer which contains low- 
molecular coloring matter and a low-molecular azobenzene derivative as a configuration part. Moreover, 
the orientation change by the optical exposure of an optical responsibility radical can also be reinforced 
and fixed. 
[0117] 
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in addition, the photo-responsive polymer compound with which the optical responsibility radical 
geometrical-isomerism-ized by optical exposure at this ring including a ring to a principal chain was 
combined as a side chain and a principal chain — a ring — containing — this ring ~ the line of liquid 
crystallinity - the photo-responsive polymer constituent with which the meso gene radical was 
constituted including the non-photo-responsive polymer compound combined as a side chain can also be 
used. The side chain is combined with the ring fixed to the principal chain in the high molecular 
compound contained in this constituent, and crystalline control of a polymer is easy. Therefore, thick- 
film-ization can be attained, maintaining high record holdout. 
[0118] 

Furthermore, about each high molecular compound, by introducing into the principal chain of the same 
molecule at coincidence the configuration unit which can form liquid crystallinity or a crystalline 
macromolecule, and the configuration unit which can form the macromolecule of amorphism, crystalline 
control can be performed still more easily and reduction of dispersion and enhancement of orientation 
change of an optical responsibility radical can be realized to coincidence. 
[0119] 

For example, the polyester expressed with said general formula (4) as a binder polymer is suitable. 
Moreover, the polyester expressed with said general formula (4) can be blended in the optical 
responsibility polyester shown by said general formula (6), and coloring matter concentration can also 
be controlled in it. 
[0120] 

In addition, to the above-mentioned material for optical recording, additives, such as phthalic ester, can 
be added for the purpose, such as adhesive improvement to membrane formation nature and an opposite 
substrate. 
[0121.] 

(Structure of an optical recording medium) 

The optical recording medium of this invention may consist of sensitization layers which consist of a 
substrate and the above-mentioned material for optical recording, and may be formed by the above- 
mentioned material for optical recording by using the whole optical recording medium as a sensitization 
layer. Although there will be especially no limit as a substrate if it is transparence and the thing which is 
strong and does not have remarkable deterioration and a dimensional change in the usual temperature 
and a humidity field in an operating wavelength field, soda glass, borosilicate glass, potash glass, an 
acrylic board, a polycarbonate, a polyethylene terephthalate (PET) sheet, etc. are mentioned, for 
example. 
[0122] 

The optical recording medium of this invention is enabling thick- film-ization of the conventionally 
difficult sensitization layer by using the above-mentioned material for optical recording. The thickness 
of a sensitization layer can be changed in 10 micrometers - 10000 micrometers, without spoiling an 
optical recording property. A record multiplicity can be raised so that the thickness of a sensitization 
layer becomes thick, but since the diffraction efficiency of the hologram multiplexed in inverse 
proportion to the abbreviation square of a multiplicity falls, the range which makes multiplex 
[ thousands ] possible about, i.e., the range of 50 micrometers - 1000 micrometers, is suitable. 
[0123] 

The optical recording medium of this invention can be fabricated in two-dimensional or three- 
dimension-configurations, such as the shape of the shape of the shape of the shape of a sheet, and a tape, 
and a film, and a disk. As a concrete approach, material for optical recording is dissolved in the halogen 
system solvent of aliphatic series, such as chloroform, a methylene chloride, o-dichloro BENSEN, a 
tetrahydrofuran, an anisole, and an acetophenone, or aromatic series, an ethers solvent, etc., and this 
solution can be applied on substrates, such as glass, and can be fabricated to the optical recording 
medium of transparence and the shape of a tough film. Moreover, it can fabricate in the shape of a film 
also by carrying out heating compression of the solid-state of the shape of the powder of material for 
optical recording, a pellet, or a flake by hot pressing etc. 
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[0124] 

As a suitable gestalt of the optical recording medium of this invention, the optical recording medium of 
following the (1) - (5) is mentioned. (1) The optical recording medium which have a disk-like 
configuration, rotate this, and the record reproducing head is made to scan on a radius vector, and can 
perform record playback. (2) The optical recording medium which have a sheet-like configuration, and 
the record reproducing head is made to scan in the two-dimensional direction on this, and can perform 
record playback. (3) The optical recording medium [ having a tape-like configuration and rolling this 
round ] which the fixed part is made to scan by the record reproducing head, and can perform record 
playback. (4) The optical recording medium which it has the configuration of the shape of bulk of a 
three dimension, this is fixed on immobilization or a movable stage, and the front face or interior is 
scanned by movable or the fixed record reproducing head, and can perform record playback. (5) The 
optical recording medium which the laminating of the film-like thing is carried out suitably, and it has 
two-dimensional configurations, such as the shape of the shape of the shape of a disk, and a sheet, and a 
card, or other three-dimension-configurations, and the record reproducing head is made to scan and can 
perform record playback by the approach which is an approach given in this at (1) - (4), or combined 
these. 
[0125] 

[The applicable record approach] 

The optical recording medium of this invention is used for the optical recording using the absorption 
change of material for optical recording accompanying the optical exposure to material for optical 
recording, or heat impression, refractive-index change, or form status change-ization. As the optical 
recording approach, hologram record, the rate modulation record of light absorption, the rate modulation 
record of a light reflex, optical induction relief formation, etc. are mentioned. The optical recording 
approach suitable also in these for the optical recording medium of this invention is hologram record. 
Furthermore, the optical recording medium of this invention is independently recordable by the case 
where the polarization direction of incidence body light and a reference beam is parallel, and the case of 
being perpendicular. If polarization arrangement of two light waves at the time of hologram record is 
arrangement in which it is not restricted to these and the optical intensity distribution or polarization 
distribution by interference is formed, it is selectable in the thing of arbitration. 
[0126] 

[Production of an optical recording medium] 

Four sorts of optical responsibility polymers of the polymers 1-4 shown in said Table 1 and 2, Three 
sorts of blend polymer with said binder polymer (1) shown in the polymer 1 blended so that the content 
ratio of polymers 2-4 and a methyl azobenzene might become equal (adjustment), and the synthetic 
example, And two sorts of different configuration parts were introduced into the principal chain section, 
and the optical recording medium was produced by the following two approaches using a total of 13 
sorts of material for optical recording of six sorts of optical responsibility polymers to which the ratio 
was changed. 

(1) Spin coat film 

Each of the polymer which is material for optical recording was dissolved in chloroform at a rate of 
O.lg/ml, on the glass substrate which washed each solution, the spin coat was carried out on condition 
that lOOOrpm and lOsec, and 13 kinds of thin films were formed. After desiccation, when thickness was 
measured with the sensing-pin type surface roughness meter, it was a 1-1.5-micrometer thin film. The 
front face is uniform and the transparent amorphous film without dispersion was obtained except some 
film which used 6 and 6 f -(4 and 4 f -oxydiphenylene dioxy) JIHEKISA Norian for the principal chain 
section monomer. The film with which dispersion was seen was used as the transparent amorphous film 
by heating / quenching processing. 

(2) Sandwiches mold glass cell medium 

The flake-like polymer was carried on the washed glass substrate, and the glass substrate was further 
carried on it. The sandwiches mold glass cell medium which put material for optical recording with two 
glass substrates was produced by carrying out hot press to the bottom of reduced pressure. The thickness 
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of a material- for-optical-recording layer produced four kinds of different eel media from 50 
micrometers, 100 micrometers, 180 micrometers, and 500 micrometers about three sorts of blend 
polymer with said binder polymer (1) shown in four sorts of optical responsibility polymers of the 
polymers 1-4 shown in said Table 1 and 2 and the polymer 1 blended so that the content ratio of 
polymers 2-4 and a methyl azobenzene might become equal (adjustment), and the synthetic example. 
Thickness was controlled by using the film of thickness equal to thickness for a spacer. Thus, the 
produced eel medium was transparent homogeneous membrane without dispersion or air bubbles. 
[0127] 

Moreover, two sorts of different configuration parts were introduced into the principal chain section, and 
the thickness of a material-for-optical-recording layer produced the eel medium which is 250 
micrometers about six sorts of optical responsibility polymers to which the copolymerization ratio was 
changed. By the medium with the high ratio of principal chain section monomer, 6, and 6'-(4 and 4'- 
oxydiphenylene dioxy) JTHEKISA Norian, the fall of the transparency by dispersion was checked 
visually. 
[0128] 

The absorption coefficient in the wavelength of 515nm of the thin film obtained from four kinds of 
optical responsibility polymers of polymers 1-4 by drawing 1 is shown. By changing the 
copolymerization ratio y of the monomer which supported the cyano biphenyl to the side chain from 
drawin g 1 shows that the absorption coefficient alpha of a polymer is controllable. That is, an absorption 
coefficient alpha falls, so that the copolymerization ratio y increases. 
[0129] 

Moreover, the permeability in the wavelength of 515nm of the eel medium of 100-micrometer thickness 
obtained from these light responsibility polymer by drawing 2 is shown. As shown in drawing 2 , the 
permeability of a thick- film medium can be increased by gathering the copolymerization ratio y of the 
monomer which supported the cyano biphenyl to the side chain. Especially, the permeability of a thick- 
film medium increases [ the copolymerization ratio y ] rapidly or more by 0.6. 
[0130] 

[Optical anisotropy (birefringence) record by polarization exposure] 

Next, the example which performed birefringence record by linearly polarized light exposure using the 
optical recording medium of this invention is explained. The used optical system is shown in drawing 3 . 

[0131] 

As shown in drawing 3 , it carried out incidence to the polymer which constitutes an optical recording 
medium 18 from Ar ion laser 10 through 1/2 wavelength plate 12, the pinhole 14, and the half mirror 16, 
having used the linearly polarized light (7.9m W) with a wavelength [ with sensibility ] of 515nm as 
record light. Moreover, incidence was carried out from He Ne laser 20 at the include angle of 45 degrees 
to the polarization shaft through the mirror 22, 1/2 wavelength plate 24, the lens 26, and the half mirror 
16 by making the linearly polarized light with a wavelength of 633nm into pump light. The laser beam 
which penetrated the optical recording medium 18 passes an interference filter 28, it separates into the 
polarization component a component and the polarization direction cross at right angles mutually by the 
polarization beam splitter 30, and the optical output of each polarization component is respectively 
measured with two power meters 32 and 34. Birefringence change was computed from the polarization 
condition of the transmitted light using the measured value of two power meters 32 and 34. 
[0132] 

When the optical recording medium of the spin coat film of 13 sorts of polymers described previously 
was carried out, it was used and birefringence record was performed, in all media, the birefringence 
checked induction and being saved. Therefore, the optical recording medium of this invention is 
applicable to record playback of the optical anisotropy by polarization exposure. 
[0133] 

Here, in order to check the introductory effectiveness of the dicarboxylic acid monomer which 
supported the biphenyl derivative of this invention, the spin coat film by the blend ingredient of the 
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above-mentioned polymer 1 which has a methyl azobenzene in a side chain, and the binder polymer (1) 
which has a cyano biphenyl in a side chain was compared with the spin coat film by the blend ingredient 
of the above-mentioned polymer 1 and a binder polymer without a side chain about the optical induction 
anisotropy. The binder polymer without a side chain was compounded using diethyl isophthalate as a 
monomer. Both sides made the content of a polymer 1 equal. 
[0134] 

The situation of aging of birefringence change deltan is shown in drawing 4 . Here, it exposed on 
condition that 1 W/cm2 and 1800sec, and birefringence record was carried out. By the medium using the 
binder polymer (1) of this invention, induction of the birefringence was carried out with the polarization 
exposure, and birefringence change was saved after polarization cutoff. On the other hand, the 
birefringence of induction and saving was not completed by the medium using a binder polymer without 
a side chain. 
[0135] 

This difference expresses the introductory effectiveness of the dicarboxylic acid monomer which 
supported the biphenyl derivative in this invention directly. That is, the cyano biphenyl radical 
combined with the side chain of a binder polymer (1) restrains the maneuverability of a methyl 
azobenzene moderately, and is considered to have contributed to holding record by orientation change of 
a methyl azobenzene. Thus, by introducing into the film the dicarboxylic acid monomer which 
supported the biphenyl derivative, while making coloring matter concentration of a thin film 
controllable, the optical recording nature based on orientation change of an azobenzene can be held. 
[0136] 

Next, in order to check the effectiveness of the crystalline control in the high molecular compound of 
this invention, using six sorts of optical responsibility polymers from which the copolymerization ratio 
of the principal chain section differs, the spin coat film was produced respectively and optical induced 
birefringence was recorded, the copolymerization ratio r of the principal chain section monomer which 
has ether linkage — 0, 0.1, 0.5, 0.8, and 0. - it is 9 and 1.0. The situation of time amount change of 
birefringence change deltan to a copolymerization ratio is shown. In measurement of birefringence 
change deltan, it exposed on condition that 2 W/cm2,900sec, and birefringence record was carried out. 
Moreover, the birefringence recorded on drawing 12 and the permeability which the thickness of a 
sensitization layer measured using the eel medium which is 250 micrometers were plotted to the 
copolymerization ratio. In addition, helium-Ne laser 633nm light was used for transmissometry. 
[0137] 

First, the crystalline control by the difference in principal chain section structure is explained based on a 
measurement result in case the copolymerization ratios of the principal chain section are 0 and 1.0. The 
principal chain section structure of having, the case, i.e., sulfone association, of a ratio 0, gives the 
macromolecule of amorphism with which the melting point does not exist. As shown in drawing 1 1 and 
drawing 12 , the recordable birefringence of this macromolecule is relatively low, but since a thick film 
without dispersion can be formed, high medium permeability is shown. On the other hand, the principal 
chain section structure of having in the case of a ratio 1.0 (i.e., ether linkage) forms a crystalline 
polymer. Although permeability will fall even to 0.36% by the medium which has 250-micrometer 
thickness for big dispersion resulting from crystallinity, a recordable birefringence is larger than the 
macromolecule of amorphism, does not have the relaxation after record light cutoff, either, and shows 
high record holdout. Thus, the side chain is combined with the ring fixed to the principal chain, it is 
using a different principal chain section monomer, and the high molecular compound in this invention 
can control the crystallinity of a macromolecule. 
[0138] 

Next, the crystalline control by the copolymerization ratio of the principal chain section is explained. If 
the ratio of the monomer which has the ether linkage which forms a crystalline macromolecule is made 
to increase, it is possible to make the birefringence which controls decline in the permeability by 
dispersion, and is recorded as shown in drawing 12 increase continuously. It is possible for a recordable 
birefringence to also increase it, while improving sharply the fall by dispersion of the crystalline 
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macromolecule which is the copolymerization ratio 1.0 with the macromolecule which set to 0.9 the 
copolymerization ratio of the principal chain which has ether linkage for it to be surprised furthermore. 
Moreover, as shown in drawing 1 1 , the increment in the birefringence recorded contributes also to 
improvement in record sensibility directly. Drawing 13 shows the diffraction efficiency over the 
exposure energy when carrying out hologram record by the record approach mentioned later. The result 
(250 micrometers of thickness) depended on the macromolecule of the copolymerization ratio 0.9 of the 
principal chain which has ether linkage which was the most expensive as for sensibility in birefringence 
record was shown as compared with the medium using the amorphous polymer of the copolymerization 
ratio 0 of a principal chain. Where the maximum diffraction efficiency is maintained, exposure energy 
which reaches maximum can be about set to one sixth, and this invention shows that high-sensitivity- 
izing of a thick-film medium is possible. Thus, it is possible to control crystallinity by changing the 
copolymerization ratio of the principal chain section easily, and record holdout is high at low dispersion, 
and the thick-film medium excellent also in record sensibility can be produced. 
[0139] 

[Hologram record] 

Next, the example which performed hologram record using the optical recording medium of this 

invention is explained. The used optical system is shown in drawing 5 . 

[0140] 

As shown in drawing 5 , 515nm oscillation line of Ar ion laser 36 was used for record playback. The 
linearly polarized light by which outgoing radiation was carried out from laser 36 is divided into two 
light waves of signal light and a reference beam by the polarization beam splitter 40 after polarization 
rotates with 1/2 wavelength plate 38. At this time, the balance of two light waves on the strength can be 
adjusted by controlling the angle of rotation of polarization. These 2 light wave crosses in an optical 
recording medium 42, and has composition which carries out induction of the optical anisotropy into a 
medium according to the intensity distribution by interference of two light waves, or polarization 
distribution. 1/2 wavelength plate 44 in a signal light optical path controls polarization of signal light, 
and an intensity modulation hologram with the parallel polarization direction of signal light and a 
reference beam or a polarization modulation hologram with both perpendicular polarization direction 
becomes recordable by this. At the time of playback, by irradiating only a reference beam at an optical 
recording medium 42, the diffracted light by the recorded hologram is obtained and the optical output 
can be measured with a power meter 45. The diffraction efficiency of an optical recording medium was 
computed by asking for the ratio of the diffracted-light reinforcement to the optical reinforcement of a 
reference beam. < 
[0141] 

Drawing 6 plots conventionally the diffraction efficiency of the optical recording medium which used 
the optical responsibility polymer of this invention to the thickness of a sensitization layer (in drawing 
6 , it is displayed as an "optical recording layer".) as compared with the optical recording medium using 
a polymer. Here, the acquired diffraction efficiency is based on the polarization hologram recorded 
when signal light and a reference beam turned into polarization of a direction respectively level in space, 
and polarization of a direction perpendicular to space. 
[0142] 

(a) corresponds to the polyester which has a cyano azobenzene in a side chain among drawing. 
In addition, the polyester which has a cyano azobenzene in a side chain is indicated by "3 "Hologram 
record playback (II) of the polarization using an azo polymer" besides pan Jiro, the collection of 59th 
Japan Society of Applied Physics academic lecture meeting lecture drafts, and p. 1015" (1998). 
Moreover, (b) is the result of receiving the polyester which has the methyl azobenzene indicated by 
JP,2000-109719,A in a side chain among drawing. As for both, it understands that diffraction efficiency 
falls rapidly with the increment in thickness. 
[0143] 

On the other hand, among drawing, (c), (d), and (e) are the optical recording media using the optical 
responsibility polymer by this invention, and correspond to the polymer 2 described previously, a 
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polymer 3, and a polymer 4, respectively. As this result shows, compared with the optical recording 
medium of the conventional technique, as for the optical recording medium of this invention, the 
diffraction efficiency of 10000 times or more can be acquired by 100 or more times and 150-micrometer 
thickness at 100-micrometer thickness. It is thought that such effectiveness is acquired that the 
absorption loss of a medium was reduced and by having reduced dispersion by amorphous-ization. 
[0144] 

Moreover, the exposure-time change of diffraction efficiency in the optical recording medium of 100- 
micrometer thickness which used the polymer 2 of this invention for drawing 7 , and the optical 
recording medium of 50-micrometer thickness using the polymer (polyester which has a cyano 
azobenzene in a side chain) conventionally is expressed. That is, exposure energy increases in 
proportion to the exposure time. The optical recording medium which used the optical responsibility 
polymer of this invention is understood that sensibility is more thickly [ than the optical recording 
medium of the conventional technique ] high. Thus, it is possible to be able to realize high diffraction 
efficiency, even if it thick- film-izes, and to also raise the sensibility of an optical recording medium by 
using the optical responsibility polymer in this invention. 
[0145] 

The diffraction-efficiency change to the exposure energy of the intensity modulation hologram recorded 
on the optical recording medium of 100-micrometer thickness which used the polymer 2 of this 
invention for drawin g 8 , and a polarization modulation hologram is shown. The optical recording 
medium of this invention can record the hologram of both types. The polarization hologram recorded by 
level polarization and perpendicular polarization rotates the polarization direction of a reference beam 
90 degrees at the time of playback. Therefore, if it reads by the same reference beam, since polarization 
of both diffracted light differs 90 degrees, it is independently reproducible [ polarization ], after carrying 
out multiplex exposure of the hologram of both types into the same volume with a polarization beam 
splitter and a polarizing plate, respectively. 
[0146] 

Thus, polarization multiplex record is possible for the optical recording medium using the optical 
responsibility polymer of this invention, moreover, it is shown in drawing 8 - as — the diffraction 
efficiency of an intensity modulation hologram and a polarization modulation hologram, and both types 
— abbreviation ~ it is equal. It can use by using this property as an optical recording medium in which 
polarization record is possible. That is, it is available as a vector holographic memory medium in which 
the record playback which encodes information as polarization distribution with an approach which is 
indicated by JP, 10-340479, A, and equipment, the optical operation of a data page by which polarization 
multiplex record was carried out are possible. 
[0147] 

[Digital holographic memory] 

Next, the example which applied the optical recording medium which used the optical responsibility 
polymer of this invention to digital holographic memory is explained. The used memory system is 
shown in drawing 9 . 
[0148] 

It recorded using the wavelength oscillation line of 532nm of the solid state laser 46 of laser diode 
excitation. Incidence of the laser beam by which outgoing radiation was carried out from solid state laser 
46 is carried out to a polarization beam splitter 50 through 1/2 wavelength plate 48, and it is divided into 
two light waves of signal light and a reference beam by the polarization beam splitter 50. Signal light is 
expanded, is collimated by the lens system 52 and passes the space optical modulator 54 according to it. 
At this time, the data encoded according to information are expressed by the light and darkness of the 
liquid crystal display which is the space optical modulator 54, and are given to signal light. Then, with a 
lens 56, the Fourier transform of the signal light is carried out, and it is irradiated into an optical 
recording medium 58. On the other hand, a reference beam is made into a spherical wave with the lens 
60 placed just before the optical recording medium 58, and it is irradiated so that it may lap with signal 
light in an optical recording medium 58. 
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[0149] 

Thus, the interference fringe by signal light and the reference beam is formed in an optical recording 
medium 58, induction of the optical anisotropy is carried out according to this, and a hologram is 
recorded. At the time of playback, the Fourier transform of the light diffracted by this spherical-surface 
reference wave is carried out with a lens 62, it chooses the polarization angle component of arbitration 
with a polarizing plate 64, and has composition which carries out image formation to CCD camera 66. 
Binarization of the intensity distribution reproduced by CCD camera 66 is carried out by the suitable 
threshold, it is decoding by the suitable approach and the recorded information is reproduced. 
[0150] 

Record playback of digital data was performed using the glass cell mold optical recording medium of 
100-micrometer thickness which used the polymer 2 in this invention. Package record playback of the 
text data of 19.2kbits was carried out having used 160x120 pixels of a space optical modulator as 1 
page. Text data was [ the reproduced two-dimensional digital data ] reproducible errorless binarization 
and by decoding with the suitable threshold. Here, in this example, although record playback of the 
binary digital data was carried out according to signal luminous-intensity distribution, the encoding 
approach may not be restricted to this and the digital data of a multiple value using intensity distribution 
may be used. Moreover, the optical recording medium of this invention can also record the polarization 
direction of signal light. Therefore, polarization distribution of binary or a multiple value may express 
data. 
[0151] 

Moreover, in this example, the reason using a spherical-surface reference wave is for realizing volume 
multiplex record by the simple approach. The thick hologram described previously that volume 
multiplex record is possible using the hologram selectivity by whenever [ incident angle / of a reference 
beam ]. It records using a spherical-surface reference wave, and it is equivalent to changing whenever 
[ to the hologram recorded effectually / reference beam incident angle ] to move the recorded medium in 
the direction of a flat surface. Therefore, volume multiplex record is easily realizable by recording 
shifting a medium, where the optical path of signal light and a reference beam is fixed. 
[0152] 

Drawing 10 shows the recorded medium shift selectivity of a hologram. The ingredient which blended 
the polymer 2 in this invention and the binder polymer in this invention at a rate of 2 to 9 was used, and 
the glass cell medium of 500 micrometers of thickness was used. It turned out that it disappears when 
the hologram recorded by the spherical-surface reference wave moves 50-micrometer medium. When 
the effectual thickness of the hologram recorded from this value was computed, abbreviation 
coincidence was carried out with the thickness of a sensitization layer. This shows that the hologram 
effective in all the thickness directions of a sensitization layer is formed. 
[0153] 

Moreover, it is possible by moving 100 micrometers of media and recording the following hologram 
from an experimental result, to reproduce the hologram by which multiplex was carried out without the 
cross talk. The diameter of the record section corresponding to 1 page of this example is about 10mm. 
By recording a hologram, 100 multiplex is realizable, moving 100 micrometers. Here, although 
spherical-surface reference wave shift multiplex system was used, multiplex system is not restricted to 
this. Further, since the phase multiplex system which gave phase distribution, correlation multiplex, and 
the optical recording medium by this invention can also record the polarization direction of signal light, 
they can also realize polarization angle multiplex system. 
[0154] 

the line of "liquid crystallinity which is not geometrical-isomerism-ized [ derivative / biphenyl ] in the 
material for optical recording of this invention as explained above — by introducing meso gene radical" 
into an ingredient, coloring matter concentration is decreased, an absorption loss is reduced, and even if 
it thick-film-izes material for optical recording, information is recordable covering the direction of 
thickness, coincidence - the line of "liquid crystallinity - with the orientation property, since meso gene 
radical" can reinforce and fix the orientation change by the light of "the optical responsibility radicals 
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geometrical-isomerism-ized by optical exposure 1 ', such as an azobenzene, even if it thick-film-izes 
material for optical recording, it can maintain high record sensibility and high diffraction efficiency. 
[0155] 

moreover, when the side chain is combined with "rings", such as an isophthalic acid derivative fixed to 
the principal chain, the maneuverability of a side chain restricts by existence of the "ring" of a binding 
site — having — a liquid crystal phase — taking - hard - becoming — **** — the configuration of a 
principal chain until [ from liquid crystal ] amorphous - it is possible to control the crystallinity 
easily. That is, the degree of freedom of a materials design is large. Therefore, even if it thick- film-izes 
material for optical recording, crystallinity can be controlled, generating of a noise can be prevented and 
high record holdout can be maintained. 
[0156] 

Furthermore, it is possible to perform continuous crystalline control easily by introducing into 
coincidence the configuration unit which forms liquid crystallinity or a crystalline macromolecule, and 
the configuration part which forms the macromolecule of amorphism, and changing the ratio into the 
principal chain of the same molecule. Moreover, the copolymerization ratio which also increases optical 
induced birefringence also exists, reducing dispersion resulting from crystallinity. 
Therefore, it becomes possible to realize both reduction of dispersion, and improvement in an optical 
induction anisotropy, and the thick- film medium excellent in record holdout can be produced. 
[0157] 

Moreover, the new dicarboxylic acid monomer and the new polyester for material for optical recording 
which embody this invention can be offered. The polyester compounded using this dicarboxylic acid 
monomer is useful as a binder polymer which controls coloring matter concentration. Moreover, the 
optical responsibility polyester compounded using this dicarboxylic acid monomer is suitable for 
material for optical recording, especially the material for optical recording for hologram record. 
[0158] 

The high sensitivity thick-film medium which realizes high diffraction efficiency can be offered using 
the above-mentioned material for optical recording. Therefore, it becomes possible to make it improve 
sharply, the mass optical recording medium of the volume multiplicity especially in hologram record 
can be carried out, and it can be used. Moreover, the optical recording medium in this invention can 
record the polarization direction of signal light. It is possible to use by this as a medium of the mass 
recording method using polarization record or optical mode of processing. Furthermore, it becomes 
possible to offer the mass optical recording regenerative apparatus using these optical recording media. 
[0159] 

[Effect of the Invention] 

According to this invention, a new dicarboxylic acid monomer and new polyester are offered. Moreover, 
according to this invention, control of a coloring matter absorbed amount is possible, and the material 
for optical recording (a photo-responsive polymer compound, a photo -responsive polymer constituent, 
polyester, etc.) which can maintain high record sensibility and high diffraction efficiency, and can attain 
thick-film-ization by control of a coloring matter absorbed amount, and the raw material (dicarboxylic 
acid monomer) of those are offered. Moreover, crystalline control is possible and the material for optical 
recording which can maintain high record holdout, and can prevent generating of a noise, and can attain 
thick-film-ization by crystalline control, and its raw material are offered. 
[0160] 

Moreover, according to the optical recording medium of this invention, a sensitization layer can be 
thick-film-ized, without spoiling a recording characteristic, and the effectiveness that this realizes mass 
record can be acquired. 
[0161] 

Furthermore, according to the optical recording regenerative apparatus of this invention, the 
effectiveness that record and playback of mass data are attained can be acquired. 
[Brief Description of the Drawings] 

[Drawing 1] It is the diagram to the copolymerization ratio of a biphenyl derivative side chain of the 
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optical responsibility polyester which supported the biphenyl derivative in this invention showing 
absorption coefficient change with a wavelength of 515nm. 

[Drawing 2] It is the diagram to the copolymerization ratio of a biphenyl derivative side chain of the 
optical recording medium which used the optical responsibility polyester which supported the biphenyl 
derivative in this invention showing permeability change with a wavelength of 515nm. 
[Drawin g 3] It is the schematic diagram showing the configuration of the optical system which records 
an optical anisotropy. 

[Drawing 4] It is a diagram explaining the effectiveness of the biphenyl derivative in the binder polymer 
of this invention. 

[Drawing 5] It is the schematic diagram showing the configuration of the optical system which records a 
hologram. 

[Drawing 6] It is a diagram in comparison with the optical recording medium according the diffraction 
efficiency of the optical recording medium of this invention using the material for optical recording in 
this invention to the conventional technique. 

[Drawing 7] It is a diagram in comparison with the optical recording medium according the sensibility 
of the optical recording medium of this invention using the material for optical recording in this 
invention to the conventional technique. 

[Drawing 8] It is the diagram showing diffraction-efficiency change of the intensity modulation and the 
polarization modulation hologram in the optical recording medium of this invention using the material 
for optical recording in this invention. 

[Drawing 9] It is the schematic diagram showing the configuration of the optical system which realizes 
digital holographic memory. 

[Drawing 10] It is the diagram showing the medium shift selectivity of the diffracted light in the 
spherical-surface reference wave shift multiplex system using the optical recording medium of this 
invention using the material for optical recording in this invention. 

[Drawing 11] It is the diagram to the copolymerization ratio of the principal chain section monomer 
which has ether linkage showing the situation of time amount change of birefringence change deltan. 
[Drawing 12] It is the diagram showing the situation of change of birefringence change deltan to the 
copolymerization ratio of the principal chain section monomer which has ether linkage, and medium 
permeability. 

[Drawin g 13] It is crystalline control by copolymerization of a principal chain section monomer, and is 
the diagram showing that the sensibility of hologram record improved. 
[Description of Notations] 
10 36 Ar ion laser 
16 Half Mirror 

18, 42, and 58 Optical recording medium 
20 He Ne Laser 

30, 40, and 50 Polarization beam splitter 

32, 34, and 45 Power meter 

46 Solid State Laser 

54 Space Optical Modulator 

66 CCD Camera 



[Translation done.] 
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